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(57) Abstract: A compound represented 
by the following formula (I), a prodrug 
thereof, or a pharmaceutical!}/ acceptable salt 
of either. The compound has high DPP-IV 
inhibitory activity and has been improved in 
safety, toxicity, etc. (I) [In the formula, R 1 
represents hydrogen, optionally substituted 
alkyl, etc.; R 2 represents hydrogen, 
optionally substituted alkyl, optionally 
substituted aryl, etc.; R 3 represents hydrogen, 
optionally substituted aryl, etc.; and -Y-NH 2 
represents, e.g., a group represented by the 
formula (A) (wherein m is 0, 1, or 2; and 
R 4 is absent or one or two R 4 's are present, 
the R 4 's each independently representing 
optionally substituted alkyl, etc.).] 
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1 

it^^jjw??-?— if-iv (dpp-iv) ia#^jibT^^if^^-r s^v 

-jH:MtS. H^^^^W^^-if-IV (DPP-IV) IS^riJ£bTW$)& 

10 

DPP-lVte, #rtfcjS*5^ffi-r^-kU >yn^T"if-e$.D, N*^©^:/^ 

I/TtV ^^^U^7°^F(PP)43J;fcr L -n^7 0 ^HY(NPY)^^^$n§A 0 
^fj- F (vip) > ^>il^y^ F - l (glp-i) , ^;i/n-xfe#'I4-r >x U y 

20 f p tf y ^ # u f (gip) 43 j;^**;^ yftmumm? (Gmmzixm^n 

F/^DPP-IV©SK£& D , tt£ 
^^ftlStlTt/^ (J.Langner and S. AnsorgeHlft "Cellular Peptidases in I 
mmune Functions and Disease2" , Advances in Experimental Medicine and Biol 
25 ogy Vol.477). 

DPP-IVte, GLP-KDN*^e>2T^yM(His-Ala)^^»fT^c tymztlfc^ 

d'nx F^bTf^fflT^^i^n&^aTV^d.B. KnudsenB, European lournal o 
30 f Pharmacology, Vol.318, p429-435, 1996) Q £©DPP-IV£<k§GLP-l<Dl&L4 5 K:& 
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2 

SIGLP-l*£j&*-b#f S (T.J. Kief ferS, Endocrinology, Vol.136, P3585-3596, 1 

995)0 GLP-n»^o«irxiCckoTHiw^s^$n§^^HT$)D, ^;vn- 
p-ig^#^5ibTv^^<h^5>nT*3D. Gu-mcn<b(Dm.mz^x, m 

£(R.A.Pederson£>, Diabetes Vol.47, pl253-1258, 1998) o 

15 ©DPP-IV|fiSffl#«#£ftT35 0 > ^kffflJ^Wfg 0 2/0 2 5 6 0^ 

hTll t°^^^>^^WT§^>^>M##^DPP-IV|a*^JibT 
tiT»5ilt^S§§nTVi5. SRR^n^O 2/0 6 8 4 2 0#A>!7 W h 
43J;OT^M^O 3/0 0 44 9 6&K>yUy hTtt fcWJ 
§ ^rU- > ^ >ff Sfl^DPP- 1 YUWM £ b TtitS 3 £ £ #*£80 $ tlT V ^§ „ H RE 

20 ^ilO 3/0 2 4 9 6 5^A°>7l/y hTfl 2-75/y^nA^^l/T$; 

o SRE£tH$0 2/0 2 4 6 9 8^A>7Uy hTIl ^-if:^ sft 
25 ^BJCO^ 

30 ^©7°nF77^ sfc^nsom^iw^^nsifi (£TF&gfc:>fcc*38f3 
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3 

[i] ^ (i) 



!I$ntfeJ;^Afn7'J-;i/S, gI$ntfe<t^Afn7'J-JV 

fD7'J-M^yS> II$titfeJ;^7Jl/^WJV»l, Sfc^fit^n 
Tfei^^ifDAfDlS^it^, ^fcteTfB^ (Tl) ~ (T6) 




(I) 
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O 



(T1) 




(T2) 





— Y — NH 2 fi, TIBS: (A) fi^^Sl, ^fcf^TfB^ (B) tf^$tL53£ 

(A) 




NH 2 



OCT. mttO. Is */fcf42«r3tU R 4 ^ #3EbfcV^\ 1 o Hcfcte 2 o# 
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5 




5 

OCT, nteO. 1, *fc^2^U R 5 fi. #;£b&V^\ lo^fc^2o# 

10 \^Tjv=L^y^/v^=^^m, h b< teg^^Tfe £V^/w^^/i^£r*-t-/$\ 

[2] -Y-NH 2 #5*; (A) mjJS 1 b < 2 "Cfc 3 ^ 

15 % -Y-NH 2 ^ (B) ti^St'fc^ n^l1>b<fi2-Cfc5 

[3] R 3 ^Tffl5£ (C) N (D) (E) (D\,^irnfa(Dm~?&Z>, Cl] ~ 

20 ±|^$tb^^ 




iiH^, -S (O) p-, ^fcfi-NCR 1 1 ) -«U 
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«k v^t- nru £fc tefi$l$ nx v^g^-^ n T U 

R 1 0 j^l^&fctX^&^U 
15 pte0> l£fcte2£igU 

r 1 1 waKtss^sfettr;^;^*^ . ) 

[4] R 3 ^ (0 feb<^(E)T^5 [3] BB«<ZMfc'&*» b < «f©7°n 
[5] R 3 ^ (0 R 6 ^\ #£ELfcV^ lo£fcfct2 0#£U 

a n 7J^JW J^^Mt fctty ^ n 7MJW J^^MT ^ § [4 

25 [6] R 3 ^ (c) T&D, R 6 ^\ lrP#fcU ADy>IfT?^5, [4] 

[7] R 3 7^2 -^nn7x-Jk 2-^DP-5-7^n7x^JK 2-* 
?^-5-7MD7i-JK 2 h^rv— 5 -y )l^r\ny ^-JV, f;fcte2- 
y77-5-7Mn7x-m^, [4] fBftO^tlfe L < «^-©7 0 n H ^ 

30 yz\ sfctt-tn&om^iffp^^nsift, 
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[8] R^vmm^, mmm^ikifrZ3(Dm^nx^T%&^7)V3r)vm 

5. £^TU-;i^^>»^S^n&, [1] ~ [7] ©Viftl^tClBifeO-fb^fe 
[9] R 1 ^: -Ra-Rb-Rctg$tl?)ll!^§, [1]~[7]G>V* 

10 Rali7J^V>i^> 

[io] R^K^m^ ^^;k ^fe«x^;v-T^§> [i] ~ [7] ©wr 

[11] R^^WSS, [1] ~ [7] ©l^-rn^iCWE«©'ft:'&#l t bb< 

[12] r 2 ^>jc*m^> isyjrn. si^nTfei^yj^jn, #;i/3t^> 
y;]/^;v#;i/fc mt^s, [i] ~ ci i] m^n^fBictfMb^/feix 

[13] R 2 ^>77S, M^^nTfeJ;ViT;V3^^;U^n;i/», &fcUW 
jft$nT>b«tVi7'J-W'>ST»5, [1] ~ [11] ©^m#M£f3«<Z>fb 

[14] R 2 «7 U "Jl/t^^ST^^, [13] fBife©{^tlfe b < te^- 

30 07"nF7^^ ^7c^ne»©^#±fFW^n^^ 
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8 

[is] R 2 «^Tory — /^i/it-fes, [i] ~ [ii] ©^fti 

[16] R 2 M (Tl) ~ (T6) tt^tl5l^§, [1] ~ [11] © 

[17] R 2 /5\i:-0-Tx-0-Ty (5£ff\ O JjFF£r^ U Tx 

te7^^uz/m, \*Wls 9 MAs^ W^W&J/V^ Hfcti?'*"? sVSM 

tfdit^^^T'biV^fP^TnSl^tc ) [1 
] ~ [11] <DV^^^HB«^^%b<^ j e^7 P n K7 7^ ^fcf«^6) 

[is] Tx^7s=^s-e*)5> [i 7] ta*<7>fbi^ i bb< f«o^p K 

[19] Tx^ m -7x=^fc5, [1 8] fB*fe<Z>ffc^fcb< tt^O^n 

[2 0] Ty^ W.WkT;V*;vm^ lljft^nm/^ l£7cteg^£tLT t> 
iV^v'^PT/^/^T/^/^T'fe^^ [19] fBftOffrg'fcfc b< Fi^^n K 
20 ^fdf«tLb<D^_hfFW§tt§^ 

[2 1] Ty"Ca$^5S©I*«^ ^n^«s ^/V^i^ ;£fcteT 
;k3dr^;l/3j?^^Itl)5, [2 0] fB«fc<©'fb#4& b < s>*\ 

[2 2] 5£ (I) Tf^^nS-fb^^N Tffl^ (c 1) ~ (c 3 6) : 
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1 0 




(c19) (c20) 
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1 1 
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1 2 




(c35) Cc36) 

[2 3] [1] ~ [2 2] <Z)V^-ffL^^fa*^b^%U<f«(D^ > n K7*^ 
[24] [1] ~ [22] (D^-ffht^WM(Dit^m%\^<^(D^xi Y^y? 

[25] [1] ~ [2 2] (DV^tL^^fB*^h^^b<«^(D7 D a K9y^ 
[26] ^^^/^^^-if-iva^lj^it^fc^^, [ 1 ] ~ [22] 

[2 7] ^^»lJ(^03t^^^^> [1] ~- C2 2] ©Vvf^^tefB^-fb 
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1 3 

[2 8] ^SfSr^5?i:*f*JS#m % [1] ~ [2 2] (D\t^tl*>\£tiBM<Dtt&to 
o Wfc Cl 6] *3.fct* [1 7] ^*^6^#/^s ^n®M4^^Tv^ D 

io mm&mM-j-z>tzbb(Dm&<Di&M 

Ljf|L<li2, 3. 4£fcte5&;3H- D ^b^0^b<{*2^fc«3^i~o 
, ^^-/K J^/K 7°n t°;K 2-/ntVK V^/K sec- 

(i) /MJ^yif, (2) a&SftTfc iv^l^rnr y— /u£ 

N (3) B#Sr£*vrt>«kV^rn^/l^ (4) mWk&thX-b «kvvr y — 5 
/l^c^g, (5) g^^^T^ctV^^^-xnr JJ — (6) 
Bift^tLXtiV^S*^ rn7P — /KT^/^/^-/!^ (7) ^/W^v'S 
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1 4 

n^-i do) wftsntfe.fc^^^DT^M, (ii) Kisntt) 

ck^T'J-M, (12) ■i$nTfe«k^7U-^'>S, (13) 
Tfei^rU-JWM-^ (14) 7MHJI/»S, (1 5) SI^ 

nxfei^77Wx^^M (i6) tkbi^, d7) «m^tiT 

(2) rfi^nTfeii^SiAfnj'J-Mj (^^^t^fnT'J- 

15 

(a)*Slg, 

(c)y;wi/S (md ifi$iSfe«^t»c©«T;i/^;i/»#^tf sn, jw* 
20 ftfckju Mx«\ ffiii^fe^^©M^i^S6©T;WP*#^^e>n> 

M^d ^^;k x^;k 7 8 at°jk 2-yntr;K -r 
y^^;K sec-^;K tert-^;K ^vM/Sfcte^^^i/^^t-f sn^o 

) > 

A#Wfc«^*»:i^e»4CD7;v3^^a6*«#«f&ti, 

e»n, *#w^«> Mill it«i*fc^tt3K©K*lfci^S4©T;i/^;i'S^*« 
30 mfZti, ■g.lzmfcmat, m&S, ^^;k x^;k :/atf;k 2-:7°nfc°;!/£ 
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1 5 

Vyiv^u^jv, 2-7Mnxm 2, 2-^7tnxf;K n-yjv^u 

*?7)V*U*h*r^ bVy)V#U* h^zy, th^^b*^ Xb3r~>P<h^ 

^h^xh^x xh^xh+'X ^h^i/ya^v'^fdixh^^ 

(g)'>77l. 

h^5/, ih^x 7D^^sfcii7"h^^«e»n§. ) Tti^nfc* 

ti)7)v*)m (M?tu, xrp;k 7/nt°;k 2-y°u\Dv^r^y^)v 
;k ^^v^^A^-r ;k ^^Wk^w^-ok xg^^wt^^k^fcte^x 

7xxjk i-^7/^;i/^fc«2-^-^5 : -;i/#^^e> 

(3) rg^nrfeJ^yn-Ok*] ©TD-fJU^btil fll&fcf^f&l l 
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1 6 

(a)7jcMS> 

^^;k x^;k yntf;K 2-yntf;K -f 

) > 

mvfzn, M\zMfomz\%, mz.& x^;k yntf;k 2-7°phm 

mtmfznzo ) &fr\$7)vn*i/m mm** i&m7jv^^zymm^mw^n, 
mfctfrtzummwti i & e> 4 ©r^n^ga^f e>ru h^jm*^^ ^ 
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1 7 

5. (g)yyyE 

io #;u#x;v#a*#tf e>ns. ) , 

(j)T;v^;P* (fn*.fc£, x^;k 2 -T'atfj^fe^jv 

20 (o)y^D7KM^yI «^^a7;W^^lW^&ti 

, mfamzteE>kmik3frt> 1 o©y^a7MM^yi» e>n, M^JWW 
:7°Dfc o ;v^~>xh^>##^f sn^o ) > 
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1 8 

\zU, i/^nyatf^^r-x y^n^fM^-X ^^n^>^;v^x 
* fete (q)75 7 »I§^W £, n§ „ 

5. (4) rg^$nT*>*^TU-;vT5y^;i/^— i^^^yu-M^b 

fny'j-j^btn tuts (2) © rti$nx%J;v^giAfD7U-jvj 
mm (2) © rjgi^nTfeiv^fSAfDT'j-^j c^it^ttsit 

(6) rgt^nT^) J;v^gi^rP7 'J -^75 / AJPtoHj 
tiA.fa7'J-;^LTit ffjfB (2) © rtl$ntt)J:^tgiAfD7U 

20 £bT«, fulB (2) 0 rsi$nt%J;^ti^fD7'JHl/J fcfefrSSife 

(8) rg^^tiTfeiv^T;!/^^^^;!/^-;!/*] i^it§7J^+'>*fc 
M^LTtt, f^^Mit 1 4 ©7;i/P^yI ($J*J£^ h^y, lh^^> 
, 7°P#^v, 2-7'o^y 7>^v^fetttert-^h^^) Ttl^tlfc 

30 (a)7kM& 
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1 9 

^zMtfamzn, mx\t> x^;w :/ntf;i/, 2-yotf;k -i 

) > 

l.o (e)Tj^j« cmfc& ^^;k x^;k ^ntf;K 2-yntf;K t/^i/^fc 
, ^5^k^;w^;i/^>^ x^;v*;i/#n;i/^-x yn^kfr^x;^^^ 

( g )7MM (0!*.fc& ^^;k x^;k ^ntf;K 2-:/nh°;k 
20 «tert-^;w^#frf e»nso ) Tti^nfer^;^ 

0i)7;^M (#i*.fc£, ^^;k x^;k :/ntf;k 2-yntf;k 

«tert-y^;i/^#^fe>n§ 0 ) -efii$nfc*;w\^^j^ 

(i)7»l (M^tH x^;k 7°nt°;k 2-:7°Dfc°;k :/^;k£fc 

25 (j)7J^JH *3\>k x^;k :/ntf;k 2-^°Dt°;K ?>;k£fc 

(k) rm^y^^^^i mx-ummm. 1^54 ®7jwv^>' 

(0!l*.fc£;* xh^X ^D^X 2-7WX :7*h4^£fcteter 

30 o JWWKiteu h3r;>#;k^x;k3-^>, xh+^Mxj^x 2-yn 



WO 2004/096806 



PCT/JP2004/006104 



2 0 

(l) D7;^JW>'AM-M^>'S (09 3 si oo^d 

s/^n^5/;i/^^ ^a^y^i/^^x r^>^M^ 

e>tis. ) > 

(i)7x^JK 

(n) 5-^^;V-2-^V- 1, 3-> ? ^Vl/>-4 — Ok 

(o) 5 -^V-2-rh7tHn77^K 

(p) 1, 3 -yk HD- 3 -sf^V- 1 — fV^>y7 5n;K 

(q)fh7tFn77^K 

x^;k 7°nk'jK 2-^ntf;^fctt^;H?*t^if 

tr^u^>, ^kfrux ^-^kfcux ^^TjsU >^->f> ^^kfc 

JVTttI$nt^Tt)J;^) mm^/uTV^Tfeck^iigJ^^ 

jk^wt^-ok ^x^i/^w^-r ;k xg^M^k&jw^-ok ^^;v7°n 
tf ;i/#;i/A^-r ;k ->^n:7 0 nh 0 ;k^;i'A ; E-f ;k ->^D-7°DH;v^^;v*;wt^E 
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2 1 

-Ok tJnu^yjtjM^K h o ^u i;y*;i/&i/^fe^*u y 

5. , ^^D7°ah°Jk J/^n^JK 5>^n^>^;k s^a^e^k i/^u^ 

Mtl^ pWk x5\>k ^nt°;k 2-^atf;k ^;w*fcW:tert-^;Wf 
^wrsns. ) , t^;i/^;ps ($ix.«\ ^>$>;k 2-^x-;kx^;i/^fc^ 

mm £ nr t> j; r u -)vm \z&\rtz> mmm tvxu, 

15 (a)7KMS> 

*s#wrsns. ) > 

20 HfcJMfcftJfcte. m«\ *9\>k x^;k ynh°;k 2 -7d t!;k*fc«^;u 
mtfzn, mzmfcmzte, *^n>. x^;k :/ntf;k 2-:/ntf;k* 

30 ij7Mn^f;i/, 2-7WDIfJK 2, 2-^7tni^Jk A'-^jktP 
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2 2 

(g) l^T©(aa), (bb)Sfc«(cc)Tgtfe$nT>fe)J;V^x^i;PS : 

^wsns. ) , 

(h) yr;s> 
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2 3 

(k)TJ^JVi (m«\ x^;k yatf;K 2-^ntf;w*fe«^;i/ 

(m)^l/>>^^>> 
10 (n)X^l/>i^^v\ 

£ « (o) 7 x x;w-3r ->#^# e> n § o 

(12) rsm^tiTfeJ;V^TU-;V^-^vSj OTU-M^^SibTlt til 

(13) m^nx^^TV-)V7,)v^^)v^i ©ru— jK^^xji/S.hb 
20 &n§o 

re$i$nT&j;^y u-;w-^>xj ©tiiittfi tufa (11) © m 
m 2 nx t «fc v i t u — k & # 5 tiTWssn&fc <o&m tf e> n s . 

(14) rT;i/^;vx;v^x;i/Sj <DT;wi/x;i/^x;i/X<hbTte, $)*_«\ m 

25 ;v*x;k x^;1/x;v^x;k tf;kx;kfcx;k 2 -:/nif;i/x;kfcx;k :/ 
5p;i/x;M>x;k ^>^;^;i/^x;i/^fe^^->;vx;P*x;i/#^We>n§ 0 

(15) rgm^nT^^ViT^jWi/X^x^Sj ©x^;k^;kx;i/*x;k* 
ibTIt ti^ntt)J;V^Ml/>I (#IA.k£, ;*^k>, x5Pl/> 

30 7°D^X ^^;K X5P;k 7'Db!j^fea2-7 0 CikVVW 
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(m) ^^vy-J^r^-zy. 
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(p)^^-;k 
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WO 2004/096806 



PCT/JP2004/006104 



3 2 

M^S/, z/$W\3ris)V^^, *s&W\-7^)Vtt^ 7^>^)V^r^r^ 
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te, 09;SLfc& tfx;k 7°n^-jk 7^;]/7/n^x;k ^x^fctepWl/y^r- 

m^nxh^r^/m y=>y\ ywvy^y\ x^;vT^y> ?° 

15 n tvi'Ts y sfc^^f^r^ y f »f^n§o ) > 
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xh^x 7'n^x ^b^^f»fsn§. jyfc 

6i) \z \$ % ^u7°n tf * h * x # n ^;i^3r ^ h * ~> * & fc* # 
r 2 jc&w-^ return: fej^ru — ;i/^-^r^*j ©ru— 

v77;i/^xi;i/^fe« i - ^ ? i^ti )v^)vmm^mf s n& <, 

tfrfBR 1 4oJ;^r 2 ic^tj-s rsu^ntfeiViru-Mj ^w^ema 
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y;i/^;i/S#^#tf en, sc^wtii^ m%.te> ^^;k xer;k y°u\±)V, 
, y^n7°nHjk -yynzf^-jv, ->^n^>^-;k v^d^\^v-;w 5>^u^\y 

io , tufBR 2 \z.3&tf%> mm^nx%^r^jv^)vmi \z&tfz>Ty)v*)vmw 

&^7V-)Vm WriOWM^tLXU, tufBR 1 *>£I/R 2 fc33tt3 rs&^n 
15 r 2 KicfettS rajfe^nTfeckViTn-f^Sj ©yn-^jHitTH WAS, 

20 ©^we.n§. 

r 2 K&tfs r««isnTt>«fc^TU— oru-^tstbtit 

25 &j;^r 2 \z&n& mmt£nx%£^TV-)v^i iz&tfzmmMtvxMm-z 

r 2 \z&vtz> mWk-zsnxh^TV-)vy)iy^~)V&} orv-jv^jvy^ 

30 2 -t7WJV7^W#lf £>*l£o 
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io #j5K$n&fcoa^f£n5o 

15 R 2 \Z&tt2> rm&ZtlTh&^TJV^JVtt&i OtlSibT«, liufBR 1 

^-;k 2 -^°nh°;i/x;i/x^x;K x^;vx;i/^^x;K ^>^;vx;i/x^^;i/ 
ffrfBR 1 &<fc^R 2 fc&tts rii^ntfect^TWSj b 

25 xm^nrc%o)^mf^ri^> 0 

Kite, m«\ ^^;i/x;i/^;K x^i/X^^k tf;i/x;i/*x;K 2- 
7'd tf;i/x;v^x;K x^p;vx;i^x;k ^>^;i/x;i/^n;i'^fe^^r^;i/x;i/ 
30 3tx-;i^^#tf e>nso 
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r 2 \z.&tf%> rg^$nxfei:ViT;i/^;i/x;i/3jN-;i/Sj oemstbTtt, ism 
##)K:fc£> tfn'j;K fx-jk ^>yfx-Jk ^>v^^-;k ^>X^W 

;k ^5^;>jjk tf^yu;K tfu^;K tf^;k hus^k tru^;k 
^;<j;k ^v^yjjK huyv*u;k hur^K fh7!/u;K -f>HU 
;k ^^^/[i, 2-a] tf u $?;v*fctt^>i/77^;i/*?*«#Jf sns. 

(i) 7jcms, 

(3) rjv^-jim wz-te* mm&frfefr&w<Di&mT)\'*)i'Mmmmf &n> * 

, HfcJWfriftfcte, *3\>k x^;k 7°d tf;K 2-:/ntf;k 

o ) , 

#$stfe»n* M^JWWfcte, 09*.to& x^;k 7nt:;v, 2-7nk 0 ^ 



WO 2004/096806 



PCT/JP2004/006104 



3 7 

, y7JVtn^h^y, h'J7Mn^b^^X * h^rS^ Xh^h 

+ ^h^Xh+'X xh+yxh^y, ^h^y^p^^fcttih^ 

is 7°u7$*>'msmft>nz>o ) , 

(7) yT/S> 

(8) #;1/3}^>X> 

O) r;vxi^->^;i/^xi;vs ($i;t«\ K*Scid^6'4©T;i/3^^S (M*.fc£ 

^h^>> Xh^y, 7°D^ytfc^7h + yfWSn§o ) Ttt^nfc 
j/*;^x;VW^f&n§, . ) , 

do) yjv^rjvm x~p;k :/nt:;k 2-^Dtf;u*fc«^ 

25 ^X^JWt^JVWtf&n^o ) , 

s&ra (id em^tiTfeck^TU-;^ <09*.fcm*»u okt©7U-;h 
#^fe>ru 7ixjk i -^-7^;i/*fctt2 -^^Hpj&nsw e. 

30 »7;wpa^^#wf&n, #!i*«\ ia«£jfcra#&#©&*8cia> 
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p>6<DT)]s3e)vmm&mft>ft, ^.\z^mz\t, mxu, ^^;k x5p;k y°u 

2-^ntf;K -fV^?JK sec-^;K tert-y^;K ^>^;v 

r 2 iz$$tfz> rt i^nr feck at p 7 u ©ststLT 
r 2 fcfett^ rsi$nTfect^Afn7'J-M^^lJ o^fayu-JH 

& at- ptu t LTistfcfe©^^ f>n§o 
r 2 \z£>nz> m^nx^^T)v^-)v^)v^)vm ©siitbrn a 
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MU-Jk y^yftWJ^k AWfl/W5^Jk ^l^/Uv 5 
x;k fryj^k ^^^V'Jy^ik t^V^^^/'Jy^k i?*3rV-1 
5^/'Jy^;k ^V^1tV*U v~;k ^^V^-tfVU >*x;k VttV 
fryj '^;K t h 7 k H n 77^S&ttf b 7 k F n tf U ^x;]/^^ & 

(i) ;\uy>nf cm«\ 7';*^ mmm?. ^mm^tcuaymm^ 

, HfcJMfcWfcite, 0a*_fc£, *^;k x^;k 7°ab°;K 2-7°ak;ktfctt7*f 

-X ih^y, 7°D^y^fc«7"h^yf»f&n§. ) TStSmn&T;^ 
(7J^JTOtLT«> 011*. fcf. EItfe«Mt©{ii7J^;i/^^ 

j&mstfsn, x^;k ynt°;w 2-7°nt°ji/ 

h'J7MP^f;k 2-7Max?Jk 2, 2-^7tPX^;k /\ 5w -7Jk^* 
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(6) y77S> 

(7) ^vs^^tf&ns. 

(2) An^>If 7yiftJfR^ *»IC^ ^M^Sfe^a^^M^ 

t>mw*>n, ^.\zMfoM\zu, mx&, ^^;k x^;k 7°ot!;K 2-ypt°;v 

izwz^jvmtfmw Bn&o m&mzn, y)v^ru^)v, ^y)v^u^)v, 

hU7MP^f;K 2-7JVtDXfJK 2, 2-y7tDXfJk A°— yJl^T 
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10 PP§mi/^4©TJVn^5/X^W^ti, M^-^h^-X xh 

15 (5) y7/S> 

(6) 

(7) y;i/n=^>#;^x;i/K (MXU. mmWc l fr£> 4©:r;i/n^>S (0!l*.fc£ 

20 )v#~)vm&mf sn§o ) , 

(8) yj^jH ^^;k x^;k :/ntf;k 2 -yntf;i/^fc«7'f 
25 (9) T)V^)l7^)\<jrs-)Vm mxU, ^^>x;i/^x;i/^#tf e>ti§ 0 ) > 
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(3) Any>gf emu y^^M^, m.mm^ &mm=p&fci&avmm : ? 

j^fstu Mfcjy*W;:te> *^;k x^;k y°nt°;K 2-:7°nb°;p 

m&mitfzn&o ) ^teT^n^s emu {g^T;^^>^#^f e>n 
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^D^^pfens. ) > 

(6) ->T/*> 

(8) TMM (fS^Ltf, ^^;K x^;k 7°n(f;K 2-7°Dk°Mfc^ 
x^;i/^;wt^r-r;i/#^tf e>n^>o ) > 

fi$ntfecfc^7^ys ^f^75/> x^;i/T^y> 7°nifji/ 

do) ;\oMf (0!*.fc£ ^>y*^*fe«m*M^^tf e»n^>o ) t 

nt°;k 2-y)V3ru-yyuy°u¥.)V, z/yuy^jv, yyu^y^jv, yy*~?y 

^)v^tc.u;)\>^)v~)vmifim\i*>nz>o ) , 

(12) 7 7»tfiI$tiT : bJ;^^^n7W*M^S GftteWfcfcfc 
, yyuy"u\^)Vts)V^^)V. 2-y)V^ru=yyuy a u\i)V^)V^)^tc\%-yy 
uy"^)Vts)V^^.)V, ^yu^>^)lX)ltf~)l'mfi^f i bnz>o ) * 

(13) fc^^S, 

(14) ifD'J^I/S, 
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(15) b°^u^;vs> 

(16) tJl/*'Jr.J!/S, 

(17) tf^>?x;i^ 

(18) ;*^l/>>Wr->, 

(19) X^W>^^r^*«^lf&nS. 

W5n, HfcftttWfcWu ^^;k x^;k yowk 2-:/ntf;i/£fc 

l-yntfl», 2-^^;P-i-7°Ptfl/>^fc«2-^nn-i-^ 0 pfc 0 

/\ x d t u — ; £ b x m v tc % (D vf 6 n £ o 

R 4 *3d;^R 5 ^^tt^ rfI$nxt)J;^7J^JHj ©7MM^bT« 
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(2) r^y»> 

(3) y77& 

(6) KTO(a), (b), (c)> (d), Sfctt(e)©Vit*n^T?fliife$nT'b«J;ViT5 

( c )7P-f;H (W*.fc£lfc*8ci i.£rF©xy— ;p*;i^ai?n;vat5^tf e>fu * 

wren, JMfci$fc:fc3u ^>-if>x;i^x;k h;vx>x;i^x;i/£fc»-:7^i/> 
(jMfr&fcfck *r)VTs.s* x?;i^75;> ^^^vray, 
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(1) Any>Hf (mfcl 7y*S^ ^*^^fc«3^7*M^ 
#W6n§. ) > 

15 (2) TJ1/P^>X (0H*-fcl* Ib^X :/P^^>£fcte:/h^>^ 

25 , HfcJMfrtfJfcte, M^t. X^;K 7°Ptf;i/> 2-7°PtfJl/^^«^ 

30 (3) TP-OVS (m^Siifcl iaT®7'J-iWi^-J^W^, * 
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vfzn, m*mzn, ^>*tf>x;i^x;k h;i/x>x;i/^x;i/i;fc«^;7^i/> 
yws (pwu x^;k ^atf;v*fc«2-^ntf;i/#) Tfil^nxfcck 

©m;n**^wfsn, j^cju^w^w:, ^^;k x^;k ^ntou 
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^uvsux^w^tix-b^) m<v^ mm, mm, ^tm^m^^x^x 
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yv^H^^^tfb^ Mte^ffcffrt-feu 0flA.fi> *^/K fcVK 2 

-T/nfcVK ~f^^s -fy^f/K sec-y^K tert-^/K -<^/H£7tf^ 
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miZfi, ic^Wfcfi, *^)V. x^;k 7/ntf;k 2 -^atf;^ 

7D^>f;k v^a^^k ^n^T/^k y^v>^;i^fcte/;k^;i/x 
77° a # ^ * « y h */ m &m vf h n & . 

xh^>£fcte7/n^>\ fh^z/m&mtf &ft*. ) #^P&f<sft> 

:7;kTn^ h^~>> y7Mn^ F^ySfc(ih'J7Mn^ h^^f 

wr sfts, 

fcteu 0d*.fc£ ^^;k x^;k 7/ntr;K 2 -:/ne;i/£fcter/3Vi/^/^f 6 
n^ 0 ) ^tfe>nsn rg&$ftT*><t^7^/^j ©MfiitbTH mxte 

, 7 Si/. t^-JVT^S. -J^)V7^/, X^;k7S-y\ 5?X^75/*fctt 
7/0 WV75/^W6tl§o 

at^^wrsn, mzm^mizu, m%.te* ^^;k x^;k 7/ntf;k 2-7/n 
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So ) > 

qram* wrens. 

7 )V3r u x-^-jvti jv^jvm^mf ens = 

=p — jk 7 y ^ ;kfc;k£fc & y - - ;i/#^tf 
w^wfens. ) , 
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\ M?U£. x^;k yotf;K 2-7°nh°;v^fe^y^ 

mmtft>n, ^z^mzit, mtut, x^;k yne;k 
io e»n^o jy^cteu y)V^u^)V, i?y)V^-u*^)i>, 

i^e>4©r;V'3^>'S^tf sn^ ;*b^>> ib*y> 

mmiftB4(Dy)iu*i/m&mizn, mzmfamzu, mx^h^, xh 

, ^y)V^u* h^rv> h'J7Ma^h^y, ^b^y^'h^y« xh^y^h 
^hy^Xh^y, xh+yXb^y, ^b^>7'D^yJfcttXh^y 

25 7°uT$*ismffmf sn^o ) , 

(6) ~>7VS, 

(7) ^5F-l/>^"^>\ 

(8) x^i/>> ? ^^^^f sn^o 
30 ittii m^imic^ amir? 1 , mmm*fr&m&nz^um=?&imsk 
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\z\%, tfnU;K fi-JK ^>y?X-JK ^>^75^, ^>X^^/U 
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, jg^JMW^teu m«\ x^;k yntf;k 2-y , ntf;k y^;K 

-fvy^K sec-^;K tert-y^w ^>^;i/^fe«^^^;v^#tf e>ns 

o ) , 

JgfcJWfcWfcte, x^;k yntf;k 2 -:/ntf;i/ 

*fe«^;i^^#tfe»ns. y;u^n^^;K ^y;i/3-n^;k 

hU7MD^fiK 2-7Mnxm 2, 2-^7tDX^K 
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(6) ^T/s^#tf e>n&= 

(2) T)V3c)vm (W^tf, itii*fe«^^©'fg^r;i/^;i/»^#tf en, ^ 
, MX\$. ^^;k x^;k 7/ntf;k 2-7°nt°jK t/=p;k 

o ) , 

(3) AD^r>M^ T^StJlB^ ifefcJK^ ^JlC^fctea^SiJIB 1 

;»tfe>n> HfcJIteftjKifciu m*-^ j>Wk x^;k 7/nt°;k 2-7/ntf;i/ 
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(5) /\af>m^ m%-& yvmm=f. m.mm^ ^mm^rcUB^mm^ 
(6) ^7;iwf^n§o 

r 7 fcfcfrS ■ TAay>If j £bTteu fufBR 6 fc^tts r;\ny*>Jl^j £ 
r 7 fcfctts rr;i/^;«j tutu fifBR 6 fc&tts rr;i/^;i/*j itt 

20 0fjSb£*>©##tf e>ti^ 0 

25 r 7 fc&frs rr;io^>*j turn ifrfBR 6 fc&frs rr^xi^Sj 
lt bfe *> (Dtmvf e> n§ o 

r 1 1 \z&nz> rr;v^;vsj turn ffifBR 6 fc&tta rr;wv*j 
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SStf&n, MfcJMfcWfcfc^ ;*h=^ xh^y, -fy^n^->, 

w\uv*>m? (mxu, yymm^, s&m?. unties ^ftuuvmrn^ 
a&sn&^vtf—^Stf^tf &n, h3r>-#;k#x;k x 
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N^O 



1030 



H O 



1026 



H O 



o 



HlM| 



No 



1031 



1032 



1033 



1035 



1036 



1037 



1 >N 



NC Y N r Cy 



1034 NC^N^O 



NC 



CN 

O 
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No R 3 



1070 



1071 



1072 



1073 



i-Q 




MeO 



NC 



1074 



m0 



CI 



1075 



1076 



R 



CI. 



CI 



1077 



1078 



CI 



o 

°0 O/ 



F Y 0 N ^ SV ,0^ 



NH 2 
No R 3 



1079 



1080 



1081 



1082 



1083 



1084 



1085 



1086 



1087 



1088 



CI , O 



CI 



CI 



CI 



CI. 



CI 




K0 0/ 



o 
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±m<Dfc&mm^ 1 ~ 1 o 8 soxt&mz&^T, mm fB*ccoY-NH 2 \z 



4\)m R 4 



NH 2 



(Fi) 



<a£*, m£>J;££R 4 ^ [1] aB*tH«T*S. ) 
Sfc, ±|B0^«##1 — 1 0 8 8 ©ffr&ftfclSS^T, 3! EH IB«©Y-N 
H 2 \zM^t%Wti1$. itlt) U < ttf (2-7 5 / 5/^ n 7JV^J0 75 71 
l&:fe<J;tf2&y== /S#TfB5£ (F 2 ) ^TM^. (F 3 ) 

JMH 2 — NH NH 2 



NH 



)n (F 2 ) 



>)n (F 3 ) 



(5£>K n£;i;^R 5 «S [1] fB«c<h|Wl«Tfe^o ) 

l&43<ktf24fc7$/3ri^flB5S; (F 4 ) T?gSn*«»SiSft5flI^ 

NH 2 



-NH 



,5 A / 



R 

n£>£££R 5 [l] fB«<t|W]«Tfe§o ) 

mT©f3«4'> (J x ) (J 2 ) ©,fc3fc!tt^*SS«:fe<ktf« 

«&©<$^T^H3bfc»^4Ta/*0*6^Eil**b, 5£ (J 3 ) 
^■S*«n?*IBbfc»-&ttT5/S©ffi^iB« (fll&fcJoS (J,) S (±) -cis# 

NH 2 — NH NH 2 — NH NH 2 



— NH 



R 5A / 



(Jl) 





)n ( J 3) 



WO 2004/096806 



PCT/JP2004/006104 



12 4 

&tf\z, ^mmz^n^ (i) xm^n^t^m^mMmz-o^x, m%mf 

Boc : tert-y* h^ri/X 

.5 c b z : ^>^;i^^#;vfc;i/S 

TBS : tert-y^I/S^pWl/^U ;VS 
P h : 

Bn : ^>^;i/X 
E t : X5^;i/X 
10 Me : 



15 SS3t^l 

5£ (i) T^Sfrisft;^©^, ^ (14) , ^ (17) , S (16) , 

^ (is) Tg^n^^-a-tj, ^tcu^tom.fe, n%-\£Tmz^ki£n&jjmz& 
•oxmrnisnz. 
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» 2 h\" o o ^\ n , 

H N N R™Vr» H2N N 



,100 H 2 N N H,N N 

oW 00 -> oVy' 

J OH Rioo^cT >-R 10 ° R iooAJ ^ F 

HO O f 



(1) 



(3) 

r101 ° v or 101 H 2 N^f° m 

R 2X OR 101 R* VVx 3 
(5) ^ >=N A N 

X|I3 R ° 



icy/ 00 



(4) O 



}-R 100 



O 

hnVVx 3 

^A^CL.R 1 

o y-^ 0 o 

R 100A Q J ^ R 100 

(7) 




.100 



rS^N^-N 186 R N N 

(8) H (10) 



N N 
<10) ^ 

o r R3 "M? 



R 1 -X 2 r R 3 HN v_^R 4 R 3 

U.M MUI_ 

X=g9 



R 4 
NH 2 



H 2 N NH 2 



XIM10 
.R 3 



mi_I NH JL L '> NH NH 2 2 L JLk^ - N w — R 4 

R5 ^J)n (16) R 6Ali )n (17) 

R 1 > R 2 , R 3 , R 4 , R 5 > m*J;^nM[ 1 mmtmm-Tfc D > 



° r 

R 2A N X N 
(18) 
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D lii 

, (i) (2) hKmt£-&z>zt^mm-r o. 

Org. Chem. 39, 3651 (1974), US3450693 . ^2jq#j£LTteU 4- (v^^T 
trU^>^#&f£>ft, ^O^ijnS^bTteft;^ (1) fc*#bTffitfro.05 

10 tf;l/X^T^>, hU^;WT5>, 1, [4. 3. 0] / 

5 -XX 1, [2. 2. 2] ^^>, 1, 

k*^p [5. 4. 0] ^Xr#-7-X>, tf'J> ? >> 4- t: 

^ (i) \ztthxMi%3~iomm<Dmmfrt>M$i2ti2>o ^fmmmtvxu, 

;i/x;i/*^> F^K x-t-;^«(^x^;1/x— t-;k Th7kFn77>^ 

tel,4-^^1t>^)> ^rh>(7i!h>f), Sfcfct£n&©S^»iW;^tf & 

, (2) a*»H*:CD«£\ te-&$> (2) MtLTffll^^^^t^o it 

20 ^ (2) OffifflitbTtt, it^m (1) fc»Utl#3~10Si®ttffl^5 
®#L$n5. SiSiSIttTH ^10°C~^j80 o C©iSH^e>MiRT?>^i:^-e^^> 

o 

2) X@2 

(4) ^ttW^, ft?&* (3) ^N-^D^7-kh75 FSfcfc* 
25 N-J'DDX^^S HfcRJiS$ii:SC:tfc«kt)»lifi , r*Jli:* J, T?#* (J. 
Org. Chem. 39, 3651 (1974) m . N-^7th7$H*ftttN-^aDX 
^yW5F0^fflitbTH 5£ (3) (D>fb^^bT®mi~3Sfi©^H^ 
e»31iR$n-§) 0 ?F§ffi*«tUTI4, h>tt»«SE(T-fe hxbU;K N, N 

-^^fJl/*M75 F^fcte^M/X;^^ H^), X— ^I/^W^h^ 

30 tFD77>, i,4-$?^-^>*fctt^xg l ;vx— ^KP), mso^iSf 



WO 2004/096806 



PCT/JP2004/006104 



12 7 

(4) ©x 3 ^jy^^©^, 7^mm^> it-^m (3) ^jynzk 

^t^$ii:521tfc«fcDiJji-rSJli:^T?#S (J. Org. Chem. 33, 1070 

(1968) m o &m*mmfe> mm 7k©#*xj±^&^t, o. 1 : 1 o o~5 : 
i o o©<eH*>e>w»2n*. n**»«t©ftffl*tbTtt, ^ (3) (Dit&mz 

3) 1*13 

(6) te> Wttil^, WW#^T, ik&W (4) <§Ht£^ (5) £ 

^tbiibT, fi^o. 5~i. 5<Dmmft*>m$iznz> 0 ^iftibxn ids o 

°C~^l 5 0°C©IBH^S»MJRT^)^<i:^T^§o {b^#7 (5) TfrIK.& ; £ffl^ 

1 4# (in j (B^b^ss, ^l#) ictBa^n 

4) X*M4 

fbi=r#f (7) tt, TOttM^ fb^r#; (6) tW^^tSuitioX 

tert-t/h^v-H, «y^A, »U^A, ^M^hU^A, ^hU^A^ 
x ;^>h\ *U^A^o:/^->HSfctt7ic^b^hU'>A#^We.n, tm\z 
^U^Atert-yh^r^F^^f etl^o fiSOffifflltbTH -fb^ (6 
) ^b®Sl~5^«©fSffl^e>igtR$tl^o WttittLTft fh7kF 
D^^>> I A~z??t N, N-y^fMM75 F, ^fe^^nS©^ 
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5) urn 5 

(8) wmm*, its® (7) tm^^^^>^t\z^xmm 
u>m^#tfe>nso iotfflttbxd it&® (7) ttbito. os~ 

. 5 1 0S*©«5H^5SKSns. RJfc$&«£LTfck »5 0°C~^1 3 0°C©iSH 

6) 1*16 

-ffc^* (10) TO'I4«4>, i»©^ET*fett*#«T, fb-&*& (8) 

(9) t^^-BrSJlttCfcDSajt-rscit^lf^S (J. Heterocycl. 
10 Chem. 37, 1033 (2000), J.Chem. Soc, Perkin Trans. 1, 13, 1833 (1999), J. 

Med. Chem. 38, 3838 (1995)30 . <t&® (9) ©fffii^LTd 5£ (8) <Dik 

TOu^AfWfsn^.. ^scD^ffla^bT«, ^^#) (8) tMbT 

N, N-y^^MM75F^fc^^^X;^^Ff), x-^;P^«( 

a7$f, ^^^;i/x;v*^vH#^#tf eriSo msibTd mo°c~ 

1)12 0 o CcoigH^e)MiRT§^i^T^§o 

Sfc, tt&® (10) ©»jfi^*ViT, -IS^R 3 CH z S*^5gM^: 

25 3^tf#S. 
7) Ii7 

<fb-&* (12) Tffi&mm** m.m<D&tET, do) ci 
i) ^ t icj: oitt§ ^ t^Tt tt&m (i i) (Dmmmtv 

TWu fb##f (10) tc^bT51^1~3^*©|gH^e>SiR^tlSc IStbT 
30 tok i^WTJVA U (B*tgt# U <^A, Kit h U j^m7j<^* U ^A£fc 
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SfeJ3aK*^hU*>A^^f6tiS. SMfflltlTtt, (10) 
.5 ^LSai~5^«(DlEH^e>3iR^n§o TOttM^LTte, m«Wn 
h>'HM£(N, N-'^^^MMT^ F^fcteS^^X^^F^K X- 

io H^e»a^*rs 21^**7?^*. 

8) Ig8 

T&fcmmtET, tt&m (12) ttw&m (13) 

Tsc:£#*t?#So iWiLtfi 4-($?j>WKr^yO tfU^>^#frf &n 

Ttt> (12) CTbffi^l~l 0S*CDf6BB^&jBKSn*. 

tuxtt, r;i/3-;i/^^(x^y-;k ;*^y-;i/£fc«2 -7°dav-;mp) 
20 , x-^;i/^M (1 , >%) , &it&z.nio<Dm&mmm&mvft>nz>o 

KfcMmhVTfe, ffi5 0°C~^J2 0 0°C(DmWfrt>miR-rz>Z.£&~T:^Z> 0 £fc 

r 1 (14) (1 0) zmmmmthx, ± 

25 9) Xf§9 

TSfcW#ftT« (12) ^-^#J (15) £Kjfet£-&ZZ.t\z&r)&fe 

~T&zLtWT?%%o mwb£\sT\z> 4-(> ? ^^;i/T^/) t°u^>#^tf 
, M^ttft 09^.^^ y 7°n if ;i/x?;v7 5 >> h'jxw^x tfus? 
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13 0 

>m&mft>n%>o mm^mmmtiyxu, (12) ^imi~ios 

^;i/-2-t:DU> ? y>^#^Stl§o M^tbTJt ^5 0°C~I^2 0 0 
R 1 ^K^M^^^t! (16) fcJU (10) £ffifgim<hLT> ± 

IB t nmr^m ^ o xmm-r & z. t # & . 

1 0 ) Xf§ 1 0 

-ffr&fci (17) (14) &3fc##$Hi-5££fc«koT8^*rSEi# 

sw^b^jo. 5-^2. ommomm, 5fSb<fti^i^©tsH^ 

«2 - ynAV-;w#©T;i/3-;v^^, ^x^x— f;H!©x-f;^§i 
, iix^ioxxTMiS h;i/x>#<z)^b7j<m^M> 7thxh'j;v 

£fc, (14) ^TUIK©^^;V^7^A^ffll'^T^'r§^i^J;oT 
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, tt&w (17) £«jerr*££#T£s. 
id nn i i 

«Ji^ilB*©XSl o tPfil^^te«koT, ft^ti (16) fl^^S, ft 
(18) £JB6*r*££tf*T£S. 



d3) ©3t75;swi^nfcjM (19) &mteitm&> tibk 

i$n§^!:J:oTl^ (14) Sim^tTOS. 



io [zc^.r 1 , r 2 , r 3 , r 4 &&tfm\zmiimmtmm~?:&v , x 3 rassBt 

felfB«t|WI«T^^o ] 



Rjtiis 1 flBlfcOXe 8 i^^fefcioT, fl^tl (12) (2 0 

15 R 1 ^TK^m^T^^^t) (2 0) fck jHJfifellE*©^* (10) ££Bfi 



-fb^ (14) tt, ^gttM^ t®§ftT^ {b^tl (2 0) OBocl^R 





(14) 



1) xsi 



2) XfI2 
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«cme.os^^*^fe»nso EiSiMeiim m-2 o°c~i53 oto 



{b^Ttl (13) ©3^T^/*^tt$nfe^t) (2 0 2) *m^frM&. T 



io ^itB«<hiwi^-ec5§o ] 

1) Xgl 

mm^immoums tmmr^mz^x, it^m (12) ^e>^#» (20 

r 1 ^/K^jm^TS-s^^ (203) mm&immofc&m (10) §m 
15 mmntvx, ±$^tmmr^mz^xmm.t^^t^x^^> 0 

2) XH2 

mmm2mmo)j:n2 tmmt^mz^x, \t&m (203) (1 
20 mm&4 

mmmimmcDfc&m (17) yt^mmxfc&it&m (21) ^fflv^r. 



.5 mm&3 
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} 4 



/-Um R 4 
R 3 HN >f 

o r R w o f 

(12) (17) NH 2 

R 1 % R 2 > R 3 , R 4 ^J;tXm«^[l]|B«Sa:ra«n?*t); X 3 J«B 

1) Xgl 

»3gfel|B«fe©X3e8tra«^fefc«fcoT, -ftl^tl (12) fr%tt&m (1 7 
R 1 jtoK*jrFC&5rtr&« (17) 1 SB*©^* (10) 



»jfi^ilB«©ft;^«i (is) yt^m&fc-c&zik&yi (22) *ffl^x, 

H 2 N NH 2 3 
RV N^N , R 5 ^^ (22) R :nV N v MU 



NH 2 



(12) (18) R 5-<-V 

k*. r 1 , r 2 , r 3 , r 5 ^^zsnumummtmm^v, x 3 
Dx.ni 

«5Si&lBB«6CDXg9 tPiSl^fcioT, {t-a-ti (12) ^Sft^ (18 

^^tt^TSs^b^ (23) &m^ftm&> rm^n^mz^xih^ 

m (2 4) 
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Di;*, r 1 , r 2 , r 3 > r 5 &&z$n\$miiimmtmm^&y>' x 3 
i) nm 

5 m^&imm(Dx.m9 tmrntz^mz-^^x, tt&m (12) (24 

R 1 ^TK^M^T^^^tl (2 4) teu ^fel|Bgc©^#J (10) £ffi§S 

10 mmm7 

mmmimmoit^m (is) ytm^m^$>^it^m (25) &ji^t> 



r 1 , r 2 , r 3 > r 5 &&un\zmiimmtmm^&v, x 3 
15 &iuntmm~i:$>&° ] 



®3t^lfB«o©X@9 t^^^ldioT, ^1=rtJ (12) ^e.^'&t) (2 6 

r 1 ^K^^T^^^tj (26) mmfeimM(D4k&m (10) 




1) nm 
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2) XfM2 

mm&2$dM<Dx.n2 tmmt^mz^'DX, (2 6) fr^sm (is 
) ^mm-r^^t^x^^o 



mm 8 

ib^tl (19) fct, filx^TfB^^n^^^oT^B-r^^t^T^^c 

HN^ 

NHBoc 

(27) cf 09) 

Kt> R 4 *«kr^mt«[l]|Bifet^T2bSo ] 

1) X.U1 

3fcfft (FU^-^J. Org. Chem. 58, 879 (1993) ^) fclB*fc$nfc§etfe£|wl$l&# 
mz&~DX, (2 7) fribikti® (19) &lit5I^^t§o 




HB&9 

(202) M^STm\z^n&^mzu^xmm^&^t&x>^z> 

R 4 Q R 4 0 /~%R 4 



(200) ( 20 °- 1 ) ( 

HN ^ mR4 hn^t r4 

(fWoc « 4 NHBoc 
(201-1) ( 202 ) 

[5£+, R 4 *«krXmti^[l]BB«tl^aiT»0, R 6 0 ^;l/S£fcteX5P 

;vg£^*r. ] 
D xei 

{t-grtj (2 0i) flr&fci (200) %m.<ktt~)i£ 

R]&t£1k2>Z£\Z&r), MMT2>ZttfX*&2>o TJV3"J«ttTH 
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2 0 0) K:*fLjl1t2~ 1 0^«<DfEffl^&3liR£n£o SgMitTfl 
9 0t:~^I3 0°C©|g|S^e>S^t-§^i:^T^§o 

2) Ig2 

.5 (2 0 1) \X, 7KM4>, (2 0 0- 1) ZM^tKm-Z-ftZZt 

U^7A, ^m^-hU^A^7t^M*U^A^#tf &n§o ^J3 0 

°C~^J1 0 0 o C(Dt6H^^SiR1" ; S^i:^T#^>o 

3) 1*13 

10 ~5CWt (^i|^_^Protective Groups in Organic Synthesis 2nd Edition (John 
Wiley & Sons, Inc.)^) \z&ffi%nx^tt&^kmfiittmz&-DX, it^m 
(2 0 1) ^S^#J (2 0 1-1) &m£r%>Z-li&'V&Zo 

4) XfM4 

w&m (202) it^m (2oi-i) ^rn^mt^^^ 

mfrzmuzn, ^^>&m^%m&m*)5 o°c~itj8 owmmfrzmnzn 

20 §o 

(13) (DM^mrmthX, (l 3-1 A) ^S'fb^ (13- 

4c) <D^m^x^\z.^t 0 it^m (13-1 a) fribit&m (13-40 » 
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WO 02/48138 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

NHR 110 

(13-1 A): X 4 = CH 3 
(13-1B): X 4 = CH 2 CH 3 
(13-1C):X 4 = CH2CH 2 OH 
(13-1D):X 4 = CH 2 CH2F 
(13-1E): X 4 = H 



J. Org. Chem. 44, 2732 (1 979) 

ML10 110 J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
NHK 



Ibi^(i3-2)£ffi^f4lc.m[£ 

J. Org. Chem. 44, 3872 (1979). 
J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 




f — / nhr11 ° iztmo^m^mc 

(13-3) 

Hl / \ Arch. Pharm. 322, 499 (1989) 

\ . / J. Chem. Soc, Perkin Trans. 1, 2233 

^4 NHR 110 (1999) 

(13-4A):X 4 = CH 3 
(13-4B):X 4 = CH 2 CH 3 
(13-4C): X 4 = CH 2 CH 2 CH 3 

r 1 1 0 ymm^ Bocsfcttcbzsat. ] 
5 i\&m (13-ie) (Dmmm.\t, ^^m^^^t^n^^o £fc> {t:^ 

(13) tt, flHftDL-^— ^>J^5, 4«JIfiD^T^^5i:tt> , et5. 
B^JfcltetlSCifc (#!l;t ^Comprehensive Organic transformation, R. C. 70y^l, 
VCH publisher Inc., (1989)^0 £fB*££nw&#^£^f £>n&= 

(2 1) 0ft#Wa:Wtl/T, (2 1-1) frbfc&m (2 1-9 

io ) ©^wsKTfc^f - <\&® (2i-i) frzit&m (21-9) m^± 
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HN \ / WO 01/27082 

\ 110 J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

NHR 
(21-1) 

/ \ Int. J. Peptide Protein Res. 40, 1 1 9 (1 992) 

HN X / WO 01/27082 

/V 1in J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

/ NHR 
(21-2) 

/ \ US 4413141 

HN X / WO 01/27082 

/\ 110 J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
F— ( NHR 

(21-3) 

U J \ Tetrahedron: Asymmetry 8, 327 (1997) 

\ / WO 01/27082 

/\» m llo J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

F — f NHR 

(21-4) 



HN v y^OW Tetrahedron: Asymmetry 1 1 , 567 (2000) 

J. Chem. Soc, Perkin Trans. 1 , 2233 (1 999) 



V -.110 



Q . 

NHR 

(21-5) 

NHR 110 

/\ Chem. Eur. J. 6, 2830 (2000) 

\ / WO 00/26332 

NHR 110 J - Chem - Soc - Perkin Trans - 1> 2233 ( 19 ") 
(21-6) 



HN 

. ', 110 ^2002-525325 
/=/ NHR J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



HN \ Bull. Chem. Soc. Jpn. 53, 2605 (1980) 

N — ( ... J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



NHR 110 



(21-8) 



uki ) ^!»l(21-8)*ffifSJS3iSH=.«IJxl± 

\ / J. Am. Chem. Soc. 80, 2584 (1958) s 

\,uoiio £fcl*J. Chem. Soc. PT1 499 (1972). 

NHR J. Chem. Soc, Perkin Trans. 1 , 2233 (1 999) 

(21-9) |C|B«©*SSIC^o 

K4"> R 1 1 M3u Tkmm^ B o c £fcteC b z ^tto ] 
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tt&m (2 1) O^WftWtUT, (2 1-10) frbfc&to (21- 

1 8) ©^M&OT^To (21-10) ^fe-fb-B-* (21-18) 



N / J. Chem. Soc. Chem. Commun. 611 (1981). 

NHR 110 J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

(21 " 10) lZ|B«<0*i*t=«£3o 

fcl^(R 11 V7KfitJl^fo£21~6)£ 

\ / J. Chem. Soc Chem. Commun. 611 (1981). 

;NHR 11d J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

F 

hn(J> 




J. Org. Chem. 44, 3872 (1979). 



V J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



NHR 110 IZfBft^&l-^c 
(21-12) 

F 

H J V-F flS*»(21-5)*ffl»«»l=.«A« 

\ / J. Org. Chem. 44, 3872 (1 979). 

\i UD iio J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

(2i-i3) \zmm<D*mzmo 

Bull. Chem. Soc Jpn. 64, 2857 (1991). 
J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
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(o) \$mm&2 5 ^iwi«t$)^o ] 

1) X^l 

©ji?*2 6fE*)c©Xfl5 <M«fc:£$*tc:«koT> (16 7) fr*>fc&® ( 

17 6) SIItS^i^Tf^. 

2) ZOS2 

mmmi 9$^m.(Dj:m4 tmmr^mz^x, K&m d 7 6) frt>fc&m ( 
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17 0 

17 7) &8Bfi*rS££#*T€rS. 

3) X@3~4 

ti (18 0) &*Brr3££#*T€rs. fb^ti (17 9) fck iTO.Fd£JE^£#\ 
. 5 ^«fl2^«j6(02Wb^ii, ^l#) 2 5#^fctB«$nfc^te:«j:oT«ifira2i 

4) X@5 

Mii?*2 6fB«(DXfM6 t|^^^fc«k«=>T, tt&W (1 8 0) ( 

18 1) &$mtz>z. 2>o 

10 5) X*I6 

»afii*2aB«tOXS2 tlRl«»:^fc<J;oT, (1 8 1) ^^>^#l (1 

8 2) Starrs 

6) XfI7 

mmmi 9$m<oj:n5tmm^mz^x, K&m (177) ( 

15 184) £«3&-r5E;fcj&*T#S. 

7) Ig8 

3S5i8s2 6|B«©3^6 tHIfllfe*i6fc«fcot, ffr&#> (18 4) ^6>-fb-&* ( 
18 5) ^fijfi-rStiJ^Tf^S. 

8) X@9 

20 «Jife2BB*OXS2trafil»:^k:«fcoT, ik&W (1 8 5) (1 

8 5- 1) &mm.-r&z.ttfx%z>o 
mm&2 9 

5S: (i) Tfsni.ft'&ti©^^, ^ (188-5) 

25 ^-GDfifck ^9^.trFIB^$nS^fc«koT$!i3t$nS. 
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R 3 ^ R 3 - -R 3 



^m^n rV nV n 

(12) (186) ( 187 > 



R™O^V°v= 3 




xfS3 R2 A N I N ^V ^T^t™ 

(188-2) (188-3) 



3 

A. m y — v II J. 



(188-4) OH ' (188 . 5) NH 2 

R 1 , R 2 &£^R 3 raClUB^^IH^TabD, X 3 «®Bti£ 1 IB* £ 
IWI^SD, R 7 0 0 teu p-x ha^>if>XM^VSSfctto-nhn^>^> 
x;i/^n;i/*^b, r 7 0 1 teu TkiStlC^ ^>if>x;i/*x;v*> p-h;i/x 

D xm 

JtWi (^J^Heterocycles 38, 529 (1994)^) Iztm^n^U^^nmr^ 

mz^x. (i 2) (i 8 6) &mm.~rz>z-£&x%z>o 

2) IS2 

10 $M ($Jx.«Tetrahedron Lett. 42, 871 (2001)^0 \Z$m,%fttc.MMfe£mWt 
^SCioT, (18 6) /^Mt^tJ (18 7) S:Ijgt§^i^t§ 

o 

3) urns 

R 7 0 1 ^7K*M^©^> SM (^fcETetrahedron Lett. 42, 871 (2001)# 

15 ) izmm^nr^mm^trnmr^mz^x, it^m (is 7) t^^m (is 
8-2) &m&-fz>z.t.jfix%z>o r 7 0 1 ^>^>x;i/^^;i/S> p-h;vx 

>7,;i/*x;i/*, ^fe«^^>^;i/*x;i/*0DiJ-a-, (00*. ^Comprehensive 



WO 2004/096806 



PCT/JP2004/006104 



17 2 

Organic transformation, R. C. ^Uy&W, VCH publisher Inc., (1989)#) \Z 

mm^nx^^^mtmmt^mz^x, K&m (is 7) ipt>\Y&m as 
8-2) &mmrz>zLt.iflx*%z>o it^m uss-d 3fe^ft#^tro 

4) X@4~5 

. 5 $M (M^Tetrahedron Lett. 42, 871 (2001)#) Izmm^nrcUM^tmm 
Wl^oT, it&m (18 8-2) frbfc&Qj (18 8-4) ^MB'f'^^t 

5) Ig6 

filial 0|B«©n32-4tH«^fc«fcoT, 4k&m (18 8-4) 
10 fc-a-fcl (18 8-5) *«jfit"SC:iJ^#*. 



20 



®BiS;3 0 

y-nh 2 ^TiHS; (g) tt$n§, mmfei smm<oit^m (57), 

^13fB*©^« (5 6-5) , 9m&17tim<D{k&to (8 4) , »2 1 



15 ffB«CD{bl 



M134), ®Btfe3 im&<D4t&W (2 0 4) *J:^«3fiffi2 5 IB 
lD ™ (14 4) fc3U §gjii£2 9 fB*c©X*S 1 ~ 6 i^^CkoT, 

n^n^t- sm»js»*T?»s«jfife 1 3 umoitsm (56-2) , mmm 1 3 
aa^©-/^* (56-4) > m&&i 7mm,(Dit^m (8 3), ®tit$£2 immo 

ft&m (13 3) , Mit&3 lUm<0\\&m (2 0 3) &i;r«i?*2 5fB«<7>fb 
(5 6) frBWrnTZZLtfT-gZo 




— N 



(G) 



NH 2 



M7&m3 1 

25 £t>T^£o 
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? 00 A 

HN^VN r iooA 0 A r100 HN-^V-N 
Si^N < 190 > N N " (1 92) 




,100 



Xg1 °J Y X?I2 

R iooA 0 J >R ioo 



o 

(191) 112 
,112 R 



R 100 



3 w- £xj ^ 



,112 R 112 R 112 

I R 3 ^X 1 



NH |_i ^H H (198) -NH 



i\in H | n i 

h^ x^e JW^ "W^ x S s 

(196) (J> (197) (j> < 199 > 



R 112 



NH .R 3 R 2A OR 50 O O 

o*Sr\ (2 ° 1) , R'^nVn .r'^n\n 

H2N xa9 r2 x*io rA 1 ^' 



(200) 



(202) ( 203 > 



0 r R * O X 



X@11 R^N^N x?f12 R 2 ^N^N Iffl13 

(204) ( 205 > 

q o r R 3 HO ^° 0 r R 3 Ey 0 ^ R 3 

(206) R 2 ^N^N xfS15 R 2/W N ^ N 

(112) (111) 

K4>, r 2 , r 3 te^UYfemiimmhmm^&K), r 1 0 0 , x 1 £>£rjcx 

3 «MB^lfB«i|W)«Ta5!9> R 5 0 te§5Bi&l 1 WB«<h|Wj^T$» D , R 1 1 2 
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1) IS1 

mmmitzwKDJimi tmu^mz^x, \\&m (is 9) fr&tt&m a 

9i) saBfrrsEttfir**. 

2) XfM2 

.5 mmmit^moxme tmmr^mz^x, qe&m (i 9 n t^it^m d 

9 3) SUjit* Sd^T^S. 

3) X$I3 

SBS&l 8flBi0Ii2i:PI«^t±oT, ffr&W (19 3) ^&^#J ( 
19 4) SjBBfi*r*Ht3^T*S. 
10 4) X*S4 

iiBfiffi i aa«s©xs i ti^i^feiaoT, fl^ti (194) ^e.^^ (1 
95) §fi$rr5ii£j&**«So 

5) X@5 

tefifellB«6©XS5t|Rl«^fefc«J:oT, fc&®> (1 9 5) ^6^* (1 
15' 9 6) 

6) X@6~8 

8!tfi&c2 l|B*©ajgl — 3i:ra«Jfe^te:«fcoT, ft^tl (19 6) jfrSte-S" 

* (260) saarrs 

7) Ig9 

20 ggit&i ifB«(DX@i tt^^^iCcfcoT, fb-art/ (2 0 0) j&> 6 ( 
2 0 2) sstarrs 

8 ) urn 1 0 

»56i*l lfB«©X@3 tHttftJSCkoT, fl^to (2 0 2) ^e>^#) ( 
2 0 3) RXSfc*ttSSSF5i^ifiSi:LT«, tert-^ 

9 ) XS 1 1 

8iftlflB«OlS8-l ltra«^jSfefc«koT, (2 0 3) 

(2 0 4) &§mTZ>^£&~e&2>o 
1 0 ) IS 1 2 

30 oiB«fe©xfMi tmmr^mz^x, it^m (204) ^6^* ( 
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2 0 5) &»j6t*£ 5. 
11) 1113 

mm&2 2mm<Di:mi tmm^mz^x, (205) fr*>tt&m ( 

2 0 6) &«jrr£E£a**«5. 
.5 12) is 1 4 

Xit (^^Tetrahedron Letters 37, 2573 (1996) > Tetrahedron 52, 8989 
(1996), Synlett 1555 (2001) ^tXSynlett 1599 (2001)#) fcflfflRSftfcfijfi 

st^iwi:ioT, (2 o 6) j^&ffr&to (112) %mm.Tz>zt 

10 13) X©1 5 

?CWt ^Comprehensive Organic transformation, R. C. ^dyi'lf, VCH 
publisher Inc., (1989)30 \Zffl&2nfem7&tiki:mfiittffiz£.<oT. ( 
112) fr*>tt£i® (111) ^Ilt^^i^TfSo 

15 mm&3 2 

ft (I) 5$ (2 2 4) 43<ktf5£ (2 2 8) TSj£tV2> 
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NCN 

II 

PhO^OPh H 

(208) PhO_N^C0 2 R 51 
H 2 N^C0 2 R 51 — — * NCN 
(207) ^ (209) 



d55 u m NHR 55 



NHR 55 NHR 55 R 5 <-V R^^/ r55[hn r3 X 1 

(210-1) (210-2) (210-3) (210-4) | H (212) 



51 . 



Y^N^C0 2 R 
X*i2 | CN X«3 

(211) 



Y ^ 2 XIS4 H 2 N^"N I«6 HN^N 

(213) (214) R 2 ^0 (215) 



O R 112 -^^NH 2 o ^ r3 

XMQ HN^~N x|S7 HN^N 

r2 A 0 (216) R 2 \ (218) 



o /R 3 o /R 3 

T ^v_mud55 w N T 



L Y ^ — Y — NHR 55 " N jf ,) — Y— NHR 55 

R 2^ N ^ N X ?S9 R 2 ^N^N 



X$I8 R N N xi g 9 

(219) (220) 
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o f 



JL JL * 

(220) 



| ^— Y— NHR' 



.55 




o ^ R 
1 Vy-nhr 

R 

(221) 



55 



R 110 N 



NH 



(222) 



XS11 



O f*r 
(225) 



-.110 



r 



55 



R111 ' N X"!^ 

0 2 N N 



(223) 



R 116 — M 1 



(226) 



XfM14 



r 



3 no 



R ^jCkl .) Y NHR 1 
O A N ^ N 



xai2 



o ^ 



r 



,111 



N X"1 jtVy-nh 2 



(227) 
XS15 



(224) 



r11 Vx!iVv- N h 2 



N N 

(228) 

[5£*, m, n, r 2 , r 3 , r 4 , r 5 ^otote i mmtmmx$> V , M 

1 §gjt*£2 2fS«<hIWJ«T^D, R 5 1 \Z*^)V, x^;k 3-^^;v-2- 
^f^*fc«2 - ^n^MSU, R 55 ^Boc^cftCbz$:gU R 
112 te$SBi?*3 lf3«<h|W|«-Tr^D, R 1 1 6 C (O) «M?£2 3fB*c£|W|iiT 
M, R 1 1 0 R 1 1 1 NC (O) tt, ®B§?£2 5$ZMtmm~V&Z>o ] 
1)331 

XiR (0!l;*U£Bioorg. Med. Chera. Lett. 12, 653 (2002), Chem. Pharm. Bull. 
45, 2005 (1997), Tetrahedron Letters 39, 7983 (1998), Tetrahedron 46, 7803 
(1990), Tetrahedron Letters 32, 691 (1991), Tetrahedron 51, 5369 (1995), 
J. Med. Chem. 38, 3236 (1995) :fe«fctXJ. Heterocycl. Chem. 24, 275 (1987) ^ 

) iz^m^nrcmm^tmmr^mz^x, it^m (207) frbtt&m (20 
9) &mM-t&z£-t)^%% 0 
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2) 1112 

igjgmfB*fc<DI@8£fc&Mg9 tHi^felCioT, (2 0 9) ft 

(2iD sfijfi-rsntj&ST?**. 

3) X.U3 

. 5 «jtfel|B«©3jB6ira«J5:^fcJ:oT, (2 11) jft&ffr&tfe (2 

13) S«3l*r*21t^T€r-5. 

4) Ig4 

XlDt (^J^S'WOO 2/0 6 8 4 2 0#) fc|B«S n&IBS8c£!i«I«&:£&fc:«k 

ot, w&m (2 1 3) ^e>{b^ (2 14) ^asB-r^^<h^T#§„ 

10 5) I@5 

XIK (09*-teTWO9 9/0 3 8 5 8, Tetrahedron Letters 38, 7963 (1997), 
Bioorg. Med. Chem. Lett. 12, 543 (2002), Heterocycles 57, 123 (2002), 
Tetrahedron Letters 41, 9957 (2000) 43«ktKTetrahedron Letters 42, 2201 

(2ood^) \zmm^nr^mmmtmmr^miz^^x, \\&m (214) 
15 m (2 1 5) &«3ft*rsjit*«T?**. 

6) I5g6 

r 5 1 ifi, ^fc«x^;i/S©ii^r, IMi 9f3«©z:^4, 

SHIR (09*.fc£WO 9 9/6 4 4 2 6#) fcfB«$tifcSBfeSstlRl««:^FSctc«fcoT 
, (2 15) frMb'&fc (2 16) §SItl)ui:^§o R 5 1 ^, 3 

20 -**?)V-2-y^~)V&<D&&, $M (W^LWrSynlett 137 (2002)#) fc:HBfc£ 
t l^^^fe^ cfcoT, fl^to (2 1 5) ftBfc&M (2 1 6) SStfg 
tSUt^t-S. R 5 1 ^, 2-^D^-JHOi^ XSK (0!l*.fc£Synlett 
722 (2000), Tetrahedron 57, 3435 (2001) , Tetrahedron 56, 5353 (2000), 
J. Org. Chem. 67, 4975 (2002) Org. Chem. 63, 9103 (1998)^0 \ZfE, 

25 m^nrzLmmmtmmr^mz^x, it&m (2 1 5) (2 1 6) & 

7) X@7 

(f!ix. ^Bioorg. Med. Chem. Lett. 6, 1483 (1996), Tetrahedron Letters 
37, 7031 (1996), Tetrahedron Letters 37, 8081 (1996), Tetrahedron Letters 
30 41, 6171 (2000) &<fcr£Synth. Commun. 23, 2265 (1993)^) fcfBft^n&l&SIfe 
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tmmt^mz^x, it&m (2 1 6) (2 1 8) starry t# 

8) X©8 

3tltt (W^«W0 9 9/0 3 8 5 8*80 fc|Em$nfc^3t^i|W|^^^cko 
. 5 T> \\&m (2 18) frBit^m (2 19) £§!BtT&£<h;^T#3 0 

9) XfM9 

2fB«<DXfil t«ftiaoT, it^m (2 1 9) ( 
2 2 0) %U&TZ>Z-ti&X^Z> 0 
1 0 ) X*I 1 0 

10 SBt?£3 lfB«(DXai 4<t|Rl^^^^oT> (2 2 0) &*>fc&® 

(2 2 1) ^igjgf Silt^^S. 

1 1) XS1 1 

Mfefei 9mm<Dj:m5 tmmtzjjmz&^T, K&m (221) fr*>tt&m ( 

2 2 3) S«jg-rSdt**T#S. 
15 12) I@.l 2 

2 2 3) ^£>^tJ (2 2 4) ^Mt§^t^l!t§o R 55 ^Cbz© 
^§-£\ iflt (Fd*-k£J. Am. Chem. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 
3029 (2000) ^^Tetrahedron Lett. 36, 8677 (1995)#) ^fBi4$tlfc®Bt& 

20 hmm.W5mz.&-=>x, k&w (223) (224) s«itsi:t^ 

T#^o it&w (224) j&t^-fe^^T?***^ ts^mfe 1 fsmoxn 1 0 hnm 

1 3 ) Jin 13-14 

3 fB^OXig 2 ~ 3 tMlWioT, (2 2 1) frSft'S' 

25 % (2 2 7) ffr&ft (2 2 6) rtflM^ 

1 4) X5gl 5 

30 2 2 7) frt>\\&m (2 2 8) £ <h#n?#£ 0 R 5 5 b z <D 
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Ma, (MfLltl. Am. Chem. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 

3029 (2000) 33 ^Tetrahedron Lett. 36, 8677 (1995)^0 &CfBf£$nfc®Bs?£ 

tnmt^mz^x, w&m (227) t^^m (228) zmm-tzzttf 
tt^c k&® (2 2 8) /^^#t&&:(§^ wmm 1 mmoum 1 ot^t 




mm&3 2fB«c(D^t) (2 1 0-1) raT©MtioT, §g3£T&;i£^ 

HN V ^ 

NH 2 *NHR 55 
10 (2D ~ ( 210 " 1 ) 

Kt, m*3j:tXR 4 «is[i]fB«<hiwi^T$»o, r 5 5 K*®tf£*fc3 2mmtmm 
i) uni 

SM (MtLISI. Chem. Soc, Perkin Trans. 1, 2233 (1999)^) izmM^nfc 

15 mm&tmmf£jjmz£~DT, \\&m (21) •faz^m (210-1) 

Z>Z\ 



mm&3 4 

8Mi&3 2iE«<Z>fb^ (2 10-2) SOTO^t<toT, SSBTT £ £ 
20 T^£ 0 




(13) (210-2) 

m£>£^R 4 ML 1 ]f3«<h|WJiiT& X) . R 5 5 te§Sit*£3 2fa«£«h|WHi§ 
T&§ 0 ] 

i) xmi 

25 ®Bi&3 3WB«©XfSl <hl^!#^^^J;oT, it^'W} (1 3) ^£>*fr€r'#l (2 
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10-2) &SBtfsc:£#T?#£. 

mm&3 5 

mmms 2mwwfc&M (210-3) n^r^m^^T, Mm.T&z.t& 

. 5 Tit&o 

o 

HO NH 2 HO^ ^NHR 55 -S~0 NHR 55 

(28) (230) (231) 

N3 NHR 55 H 2 N, NHR 55 

(232) (210-3) 

n&j;^R 5 femimmtmm-rfo?). r 5 5 te§??m£3 2mmtmm 

1) Xg 1 ~ 4 

10 ^?il 0fB«©XfIl~4 t|WI^^i^J;oT> fcfr% (2 8) ^fl^tl 
(2 10-3) ^lM5^t^T^§„ 

§S3t?4c3 6 

mMfes 2um(Di^m (2 1 0-4) OToMtaot, sirr^^ 

15 Tf^o 

H 2 N NH 2 H 2 N NHR 55 

(15) (210-4) 

[5£*, n43J;^R 5 «iS[l]|B^<hlR]«T$>D, R 5 5 teSljifcfe 3 2 IBigtl^il 

T&£o ] 

1) X=iSl 

20 wtfez 3mm<Dx.mi tmmr^mz^x, it&m d 5) frt>tt&w (2 

10-4) 
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m&&3 7 

mmm3 2mm(Dit^m (2 1 9) sKTc^ia^T, mm.-t%>z 



R 51 0 




r 



N 



H 2 N' " N 

(214) 



>— Y-NHR ; 



55 



HO 




r 



N 



>-Y-NHR 55 

Iil H 2 N^ N x ®2 



,R J 



,112- 



55 



(235) 



(233) 
NH 2 



.R J 



Xfl3 



O f 
II ^ Y— NHR 1 
(219) 



55 



O f 

iTJCVy-nhr 

R 2 ^N^N 

(234) 

K*, R 2 , R 3 43J;^Yra[l]fB«Jct|wl*T$.D> R 5 1 *3<MR 5 5 \tM 

m&3 2um.tmmv%>io , r 1 1 2 «®b^3 naifctiiwr&s, ] 

1) igi 

fijt&l 9flB«j©xe4t|^Sife^tC«fcoT, (2 1 4) ( 

2 3 3) S»jfit«^t*«Tfta. 

2) X$S2~3 

XSt '(^^.WfJ. Med. Chem. 15, 106 (1972)^0 fclBftSnfeSKfifetlRlfil^ 
giaoT> {fc^t/ (2 3 3) ^S^^ (2 1 9) &mm-?2>z.t&'v%z>o 



mmm3 s 

5£ (I) T^^n§^#lC05-fe> ^ (2 3 8) (2 4 1) T^StlS 
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[ 1 NH 2 

(236) R 



o ^R 3 



o 



| >-Y NHR' 



XfI1 NC N N 
(237) 



^}- Y - NHR! 



,55 



Xfl2 NC N N 
(238) 



R 115 M 1 I xg g 





(240) 



/>— Y— NHR X?14 O^A, 



(241) 



f />— Y— NH 2 



K^, R 1 , R 3 *5J:OT«iS[l]fB«ct|R]^T^0, R 1 1 5 C (O) teUB 
&2 2SB*£PWt?&eK R 5 1 5 tei^£3 2 ISfc £ I^STC* 0, M 

5 1) xsi 

;M (M^-^J. Heterocycl. Chem. 35, 659 (1998)30 KlfBSSSnfcSSBt^i: 
^i«l:iot, (2 14) *3<ktffb£^ (2 3 6) jfr&ffr&fcl (2 3 

7) §«jrrSE£#T#5. 
2) 

10 nmfe3 2fB«©X@l 2 t^^fciot, fl^tt (2 3 7) j^Sfl^* 
(2 3 8) %Ui£tZ>Z\£f)$7?%Z> 0 
3) X=g3 

Xfft (0»J*-fc£J. Org. Chem. 59, 4844 (1994)30 Izmm^nfrmMmtmWkfe 
^tioT, {b^#J (2 3 7) frbik-SW (2 4 0) ^Ht§It^Tfl.o 
15 4) IOS4 

{ii|£3 2|Bi0lSl 2iH«l^fc«fcoT, ffr&fcl (2 4 0) ^S^b^tf 
(2 4 1) ^filtSJlt^tS. 

MB&3 9 

20 5£ (I) T^ns-fb^©^, 5£ (2 4 7) 33«fctf5S; (2 5 1) 
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r 



,112- 



R 51 0 



(242) 



>-Y NHR 



,55 



XfI1 



(214) 



18 4 
NH 2 



O ^ 
(243) 



55 



10 



r 



X®2 



NC 



(244) 



X?S5 



NC 



(248) 



^116. 
(249) 



-M 



Xfl6 



r 



R 



1 Y^jl^TV-y-nhr 55 

°.,A A N 



NC 



N 

(250) 



R 110 v 



NH 



(245) 



XfI3 



X«7 



R 110 O 



r 

N 



X I T/^Y-NHR 55 
° / *m N 



NC 



~N 
(246) 



,110 



X*f4 



r 



R J 



~N 
(247) 



r 



N 
(251) 



D , R 5 1 &<MR 5 5 teSem£3 2mMtmmx&K), R 1 1 2 «$a3i&3 
lfBi^lWJiiTM, R 1 1 6 C (O) ^it?£2 3fE*^|i^iiT&D, R 1 1 0 

r im nc (o) mmm2 5mmtmmx^^>o ] 
i) xm 



Mit&3 8|B«©XS1 tHSI^fcioT, fbl 



(2 14) fei^ 
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t&d, r 5 1 &£rjCR 5 5 «i^3tfe3 2fa«ctin«T$» R 9 4 7 te^;k 
x^;k :/nif;p:fe«fctf 2-yntf;w&£U R 9 4 9 oc (o) fct, ECU IB* 

nfc rs^^tiTfe^^T^n^^^x^Xj §gt, R 9 5 0 R 9 5 1 NC 
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2 0 3 

(o) te, mnimm^R 1 &&z$r 2 iz&nz m^nxh^yjv^jvm] 

C (O) te, JgUlfSUcGDR 1 :fe£l£R 2 KSsttS rgm^nxfeJ;^T;i/^S 
.5 , ~>7/S, ]«[l]fB«(DR 2 \Z$>tt%> mWktEnX%&^T)Vx3rism , rg 

rtt^nTfei^y^PT^Mj , mwk-znxh&^Tjvtr^jimn^} 

g$i£nTfe£v^^nxu~;i/x;]/3p;i/j *3<fctf m^nxh^r^jv^-jv 
mi , mWk-ztix%&^T^y^i , rg^nTfej^v^istisfn^nig* 

) ] , mm^nx%^Tti^ jmi &&z£ mm^nxh^^mm^ur 
15 u-;^;i/^n;vxj ^ST, 3 

1*1 1 — 3 

^tK (I^ai. Heterocyclic Chem. 36, 1119 (1999)^) fctBtSc^tlfci^i; 
£|^$l&^feKJ;oT, fl^tl (2 14) ^£,^#1 (3 0 3) &a&jfrr&££j&* 

20 JM4 

mmw;3 2mm,<Dx.m6 tmmujjmz^x. \Y&m (303) c 
304) &mm.'tz>z-t&x^z>, 

I@5 

(MX ^Comprehensive Organic transformation, R. C. ^yUyi?^, VCH 
25 publisher Inc., (1989)#) ^SBt^nfciiBtfet ^iWiaot, -ffc^tl ( 
3 0 4) ^{fcllftJ (3 0 5) ^M7gt"^)^i:^Tr^§o 
4) XfI6 

©jt^4 4SB«©X5g2^N^l^^c:ckoT, fr^tl (3 0 5) frZfc&m ( 
3 0 6) 
30 JM 7 
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mmm 4 5 mmonm 1 , m&& 4 6 mmoum 1 , m&m 4 1 mmvum 1 , 

m$k&4 8 8Btt©X3B 1 , ££jg&4 9SB«0X@1. 5 0 f3fSc<Z)X*M 1 & «fc 

r«Hjfi^5 itB*©xei hmmfs.^mz^x, it^m (s o 6) ^e>^% < 
3 0 7) saiarrs 

.5 X@8 

§«i$£3 2|B^OXS6 t^^fciot, ftJ'&'fe (3 0 7) ftbft&to ( 
3 0 8) <£8Bg*rS££#*T#S. 

7) Ii9 

gsBti£3 2tBm©x^Mi 5 tmmr^mz^^x, (3 o 8) ^s^* 
io (309) §«jrrs£fc#-«s. 

8 ) Ig 1 0 

^SR (0S;*L ^Comprehensive Organic transformation, R. C. "yUyZ^, VCH 
publisher Inc., (1989)30 k:BB*Snfc»BfiSttl^«l»:^fc«koT, ( 

308) 011) ^jerrse: 

15 9) Xgl 1 

®Btfe3 2fB«©X5gl 5 £IHlt&#i£&Cc£oT, ^^#1 (3 1 1) jfrMfr&fcl 
(3 12) ^igjSt* SUt^T^So 
1 0 ) XIS 1 2 

SBfiffil 9|3«©X3g5i:ra^^fc<fcoT, te^&f (3 0 8) ( 
20 3 1 4) ^fiitS^t^tS. 
1 1 ) X® 1 3 

§«ii£3 2f2«OX@l 5tliWCJ:oT, (3 14) :&> S'ffr&to 

(3 15) &i«e-rSEi:j&*T£S. 
1 2) Xgl 4-1 5 

25 fiBfi|*2 3fB*OXS2~3tl^I#^ScK:<koT, (3 0 8) ^£>-ft?8- 

#i (3 18) &«jfrsc:t*«T?€rs. 

1 3 ) Xg 1 6 

2fB«©X@l 5 ilH^^iCckoT> (3 1 8) fr&ffr&fcf 

(3 19) £a8fr££i#T?#3. 
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fcm&^*rz>m&\a$, >j^mzmvTRm^^r^miu^(Dz\n^(Dm^^m 

^^^Aiifiro^fc^oTfT^Ilt^TffrS (09*.fc£ Protective Groups in 
Organic Synthesis, T. W. Greene, P. G. M. Wuts^j^ H2E John Wiley & 
10 Sons, Inc. (1991)fcflBiJ©^fe) . 

09*.fcf, 7iciS©§iSibTtt, tert-^;i/^^^;i/>-u;PS> ^ h^->^< 
t er t - «^ > ;i/#x;i/^& & 

15 ?.M^/~;k ^7Kx^/-;i/^fc«^7jc^h^t FD7 7>fei*0fflrai: 

]5fc*t-£££a*T?^5o tert-^;i/^*3^>y ;i/S<£> 

^ooM^Trfi 1 ? £<hfeT#£„ 7$/S©fIS©HiH tert-^;!/^^ 

*;wai?n;vat©»-&«, ^!ix.«\ mk&fttehV7Mummfea<Dm<D&&.T* 

a<Dmm^K)fo%"&z>z:t.\z&v)n?3:t)n, ^^u^s^i^x^s©*^ 
\t> mx.\*> mk7mm.uE<Dwm&T, mmt&E<Dmm^&mi£ikz>z\t.\z&. 

Off 5 

*;Va|5^$/;i/3£*fii«*r5»-&©«li©^jitbT«, f!I^^tert-^;i/XX 
25 tJVM>;TJ^fdif75 Ffc£j&*3SW d©«fc'5»:««*0Dl!te 

tt, tert-^;i/XX^;l/©*^«> M*fc£lttBfe©#ifiET, ^K**fc*T]*J&£i3: 

h7t H0 79>*fc«^7Kl, 2-^* h^X^>&£©M^ f«b 
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So 

io J: oT#aW"5 3 o 
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#U-A£!U u-ism>m> X7nvm ^£&KMfittfflfc£#3£W r & 

.5 mm\z, mxoik&mz&r), t-ttmm<D&&* ttsu, 

i^fciOfftti.^ 3im»A(#S50 kg)fc^tbT, #f§Wfr&tj£:> o.i 
-1000 mg/B> £P£b<tel~300 mg/B£ 1 B 1 HISfe«2 &^b 3 HlkI#ttTi£ 

10 

mm \z^x^ nit^m^ wife i upac^w^^ot^^ 

15 o 



mmmi 

2-hij7MP^^-l, 7-$?fc Fn-6H--7°U >-6-^> 



20 




8-7'D ; e-7-(2-7'P ; E^>y;i/)-l-^5 1 ^-2-h , J 7 )V3r u j* ^)V- 1 , 7- 
^hl«n-6H-^U>-6-t> (36 mg) , h'JX^75> (22 jiL) , O0-te 
rt-3-^;i/t°^U^>-3— f;i/*;W^^— h (158 mg) ®X^/— )V (6 mL) j$ 

25 gjafcS*^A^D^h^77^— (~>U#^r>, AW>/I«X^=5/l~2/l 
) 7i«UT4l«* (42 ng)&#fc. #Cfc;fc&J&»©l, 4-$?^-9">»« (2 mL 
) ^4N^m/l,4-> ? ^-y->« (20 mL) *Jn^L, 25°C7:2. 5B#^f #bfc c 
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il^iEiltTl^Sb, ^nfi#7K(50 mD^C ^nn^;i/A(30 mL 

;i^A/^^y-;i/ = 10/1) T*f$sif s^tt^oT, sucoaMg (25 mg) &e 

.5 &S#:£bT#7co 

1 H NMR (300 MHz, CDC1 3 ) <5ppm 7.62 (d, J = 7. 9 Hz, 1H), 7.26-7.15 (in, 2H), 
6.77 (d, J = 7. 5 Hz, 1H), 5.53 (s, 2H), 3.68 (s, 3H), 3.57-3.54 (m, 1H), 

3.39-3.34 (m, 1H), 3.05-2.95 (m, 2H), 2.85-2.78 (m, 1H), 1.97-1.94 (m, 1H) 

, 1.72-1.58 (m, 2H), 1.37-1.22 (m, 1H). 
10 MS (ESI+) 485 (M + + 1, 100%). 



15 



20 



8-[(3R)-3-75; tWJS^-l— f;H-7-(2-y7/^>^;v)-i-/f;i/- 
2 - h U y n * *?)V- l,7-yhFD-6H-7°'J>-6-t> 



NC 



N 

F 3 C^N 





N 



>-Br 



N 



F 3 C 



N 

A 





N 



Q 



NH 2 



;u 



®<£>g6^J (21 mg) Sefi@#tbWc. 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.73 (d, J = 6. 8 Hz, 1H), 7.57-7.53 On, 1H), 
7.45-7.40 (t, J = 7. 7 Hz, 1H), 7.01 (d, J = 8. 0 Hz, 1H), 5,72 (s, 2H), 3. 
66 (s, 3H), 3.50-3.47 (m, 1H), 3.35-3.31 On, 1H), 3.05-2.96 (m, 2H), 2.80- 
2.73 (m, 1H), 1.95-1.91 On, 1H), 1.75-1.61 (m, 2H), 1.28-1.25 On, 1H). 
MS (ESI+) 432 (MHl, 100%). 



25 8 -[(3 R)-3-T^y h°^U^>-l— f ;!/]- 7 -( 2 -^D^E^>^jI/)- 1 -(2 

y - 2 -7xz;pxf;W - 2 - 1 , Hp-6h-7°u >-6-$r> 
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m<DU&)!$) (55 mg) ^fiWtbtifco 

l H NMR (300 MHz, CDC1 3 ) <5ppm 8.01 (d, J = 7. 5 Hz, 1H), 7.66-7.48 (m, 4H) 
5 , 7.27-7.21 (m, 2H), 7.15-7.10 (m, 1H), 6.82 (d, J = 7. 3 Hz, 1H), 5.54 (s, 
2H), 5.46 (s, 2H), 3.49-3.44 On, 1H), 3.38-3.33 (m, 1H), 2. 99-2.95 (m, 2H 
), 2.75-2.68 (m, 1H), 2.49 (s, 3H), 1.94-1.88 On, 1H), 1.68-1.63 (m, 2H), 
1.35-1.25 On, 1H). 
MS (ESI+) 535 01* +1, 100%). 

10 

8-[(3R)-3-7^; tf^U^>-l— f;W-7-(2-^a^>^)-l, 




15 8-^n ; &-7-(2-yD^>^W-l, HD-6H-7°'J 
y-6-^y (88 mg) , (R)-tert-3-^;i/fc°^U^>-3— ()V*l)Vrt*—h (215 m 

g) <djl?j-)v (8 mu mm^m o c^mm^2mmmmmwvrc a j^mmm* 

t3nJ1/A/^^7-;1/= 200/1 -50/1) XMUVX^m (120 mg) &#feo 
20 J^#3©l,4-S?^^it>^ (2 mL) 4N*tBI/l, 4-^^1t>^ (20 mL) 

0mL)^t« /7an^;l/A(50 mLX2), £ £> £I»l3MK50 mL) ^TtttB 
94 mg) £S€i!II#:<*:bTf#fc= 
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'H NMR (300 MHz, CDC1 3 ) <5 ppm 7. 61-7. 58 On, 1H), 7.24-7.12 (m, 2H), 6.77 ( 
d, J = 7.3 Hz, 1H), 5.49 (s, 2H), 3.54 (s, 3H), 3. 46-3.43 (m, 1H), 3.35-3. 
30 (m, 1H), 2.97-2.91 (m, 2H), 2.73-2.66 Cm, 1H), 2.60 (s, 3H), 1.91-1.83 
(m, 1H), 1.69-1.57 (m, 2H), 1.30-1.22 (m, 1H). 
MS (ESI+) 431(M + +1, 88%). 

8 - [( 3 R) - 3 -75 J tf ^ U z?>- 1 — T M - 7 - ( 2 -^U=E^>^)V)- 1 -*^)V- 
1, Fn-6H-yU >-6-^-> 

t>> — - X&<} 

NH 2 

M©a6U#l (86mg) SefiHfrtlTife. 

'H NMR (400 MHz, CDC1 3 ) 6 ppm 8.00 (s, 1H), 7.60 (dd, J = 1.2, 7.6 Hz, 1H) 
, 7.25-7.13 (m, 2H), 6.76 (dd, J = 1.3, 7.6 Hz, 1H), 5.54 (d, J = 17.0 Hz, 
1H), 5.50 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.46-3.42 (m, 1H), 3.35-3.3 
0 On, 1H), 2.98-2.90 (m, 2H), 2.74-2.68 (m, 1H), 1.95-1.85 On, 1H), 1.74-1 
.53 (m, 2H), 1.28-1.19 (m, 1H). 
MS (ESI+) 417 (MHl, 82%). 

8-[(3R)-3-7$/k^'J^>-l-<JW-7-(2-^DD^>^|/)-l-^^I/-l 
, HP-6H-^U >-6-^-> 
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m<DmWm (87 mg) ^fifei#:iUT#fc„ 

'H NMR (400 MHz, CDC1 3 ) <5ppm 8.02 (s, 1H), 7.40 (dd, J = 1.4, 7.8 Hz, 1H) 

, 7.25-7.16 (m, 2H), 6.79 (dd, J = 1.3, 7.5 Hz, 1H), 5.58 (d, J = 17.0 Hz, 

1H), 5.52 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.52-3.48 (m, 1H), 3.33-3.2 

.5 8 (m, 1H), 3.05-2.95 (m, 2H), 2.82-2.77 (m, 1H), 1.98-1.90 (m, 1H), 1.85-1 
.57 (m, 2H) 1.37-1. 26 (m, 1H) . 

MS (ESI+) 373 (M + +l, 100%). 



10 8-[(3R)-3-T^/ fcWJ^>-l— f ;W - 7 - ( 2 D >i>VW - 1 - ( 2 - t^ 



V-2-7i^XfJ|/)-l, Fn-6H-7°'J >-6-rt> 




NH 2 

mcD^mm oo mg) §e-fe@#ibT#fe 0 

15 'H NMR (400 MHz, CDC1 3 ) 8 ppm 8. 00-7. 98 (m, 2H), 7.93 (s, 1H), 7.63-7.56 ( 
m, 2H), 7.51-7.48 (m, 2H), 7.24-7.22 (m, 1H), 7.15-7.12 (m, 1H), 6.82-6.80 
(m, 1H), 5.52 (d, J = 18. 0 Hz, 1H), 5.48 (d, J = 18.0 Hz, 1H), 5.40 (s, 2 
H), 3.48-3.33 (m, 2H), 2.98-2.93 (m, 2H), 2. 75-2.69 (m, 1H) 1.92-1.89 On, 
1H), 1.70-1.60 (m, 2H), 1.26-1.23 (m, 1H). 

20 MS (ESI+) 521 (MHl, 88%). 

8-{(cis-2-T^y^?ti^i/jl)T^y}-7-(2-y'U^^>i?)l / )-l-(2-3' 

^v-2-^rc-;i/x^;i/)-i, 7-^b Hd-6h-^°u >-6-3r> 
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Br 




Br 



} — NH NH 2 



8 -^Dt- 7 - ( 2 -^DtO^JW - 1 - ( 2 - t^ V- 2 - 7 x^JHf JW - 1 , 7- 
yhHP-6H-^U>-6-t> (75 mg) , V 7°U tiVl/X^T^ > (50mL 
) > *><fct£cis-l, 2 - >?75; v'^n^it> (86 /iL) CDX^/ — )V (2 m 

10 'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 98-7. 96 (m, 2H), 7.86 (s, 1H), 7.62-7. 60(m 
, 1H), 7.52-7.43 (m, 3H), 7.26-7.21 (m, 1H), 7.11-7.05 (m, 2H), 5.83 (d, J 
= 17.0 Hz, 1H), 5.61 (d, J = 17.0 Hz, 1H), 5.40 (s, 2H), 4.60-4.53 (m, 1H 
), 3.72-3.69 (m, 1H), 3.13-3.08 (m, 1H), 1.98-1.24 (m, 7H) . 
MS (ESI+) 535 (M + +l, 80%). 



»(9 

8-{[cis-2-T^y y^n^yJHT$;}-7-(2-^D^>^)-l-^f;W 
1, Hn-6H-7°'J>-6-t> 



8-7D^-7-(2 -7n^>yJ!/) - 1 1 , 7 -5? t F D- 6 H-^° U >- 

6-^-> (70 mg) , v ? -fyyntf;i/X^;i/T5> (46mD , £>J;rAns-l, 2->> 
75/y^nA^t> (0.2 mL) ©N-^Wl/tfn U >V > (3 mL) «£160 
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d a & n 7L -rmmm %7k-vmi$ b tc . ^ tc was & ^jc^m-t ^ a 

^u#y;h ^an^A/^^y-^ = io/i~^ nn*M/^^;-;v/h u 

. 5 X^;i/T^> = 10/1/0. DTtfit, M<DS6*JtK71 mg) £$m<fe@#:<£: tt# 

fee 

'HNMR (400 MHz, CDC1 3 ) <5ppm7.92 (s, 1H), 7.59-7.57 (m, 1H), 7. 24-7. 21 (m 
, 1H), 7.19-7.16 Cm, 1H), 6.97-6.94 (m, 1H), 5.67 (d, J = 16.0 Hz, 1H), 5. 
60 (d, J= 16.0 Hz, 1H), 5.23-5.17 (m, 1H), 4.13-4.11 On, 1H), 3.56 (s, 3H) 
10 , 3.23-3. 21 (m, 1H), 1.76-1.26 (m, 7H). 
MS (ESI+) 431 (MHl, 100%). 



8-[(3R)-3-75/^U^>-l-'f;W-7-(2-^5 i ;i/-5-7;i/tD^>5?;i/ 
15 7-^tHn-6H-7°'J>-6-t> h'J7Mniti 



£ ^ t# tifc £ msinc** tit, mmmi tmuttfe-c&m&zmvfc 

. M^i^Ift^ D7 h ^7 7 ^ " (HPLC) t TilU, SH©@$Jt/ (21 

20 mg) *efiBfttbT#&. 

'HNMR (400 MHz, CDC1 3 ) <5ppm7.99 (s, 1H), 7.16-7.13 (m, 1H), 6.88-6.84 ( 
m, 1H), 6.40-6.37 (m, 1H), 5.42 (d, J = 17. 0 Hz, 1H), 5.37 (d, J = 17.0 Hz 
, 1H), 3.53 (s, 3H), 3.48-3.44 (m, 1H), 3.34-3.30 (m, 1H), 2.98-2.93 (m, 2 
ED, 2.78-2.73 (m, 1H), 2.34 (s, 3H), 1.92-1.87 (m, 1H), 1.71-1.59 (m, 2H), 

25 1.26-1. 23 (m, 1H). 

MS (ESI+) 371 (MHl, 100%). 



MM 1 0 
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mmm 1 1 

6H--7°U >- 6 -3r>&£T$ 2 -Xh^>-8- tf^U^>-l— r;i/) - 
7-^>v;i/-l, 7-^h FD-6H-7°U >-6-^"> 



£Pitft»ftT> 2 - 7 5 J - 8 -t/n^E- 7 >>?;!/- l,7-^tHn-6 H-"7° u >- 
6-*> (500 mg) £>=km*?M(0.4 mL)©x^/-;KlO mL)»« MM 
^hU«7A(323 mg)^Jn^, 2i«LL tK(50 mL)&cMt&fnS#7K(20 

10 N-^;i/t?nU>V> (10 mL) K:K£ii\ 3-75 J tf^U ^>2*&M*£(500 
mg^J^vM V7°nhVI/X^75>(1.6 mL)£#Qx.T, 110°CT, £m4»30B# 
r«#Ufco ^«§25°C^^SP^ 2N-mM7K(30 mD^Jn^., It&X3\>K5 

#£3^bfc 0 3fe^nn^;vA(30 mD^io^, tfrmbfclSil^EiJU * 

15 m^^^y-)V (10 mL) TSfeitU f£&$i3:fc. miaoT^ 2-75/- 
8- (3-75/ tf^U^>-l— r;W - 7 >yjl/- 1 , 7 -y b F D - 6 H-7° 'J >- 

6-^> (48 mg) £#fc 0 ±IB©^nn*;i/AJl*^7fcjM^-hu^A , rtt*i, 5 
/^^7-;i/=io/i~^DD3js;i/A/^^/— h u x^;i/T 5 >= 10/1/0. o t 

20 ffiggU 2-Xh^y-8- (3-75/hXiJ^>-l--f;W -7-^>y>-l,7- 
ytFD-6H-7°U>-6-t> (10 mg) 

2-75Z-8- (3-75/^'J^>-W;W -7-^>yVWl, 7-ykHD- 
6H-7°U >-6-^-> : 
25 'HNMR (400 MHz, DMS0-d 6 ) <5 ppm 7. 32-7. 14 (m, 5H), 6. 05 (s, 2H), 5.30 (d, 
J = 15. 9 Hz, 1H) , 5.26 (d, J = 15.9 Hz, 1H) , 3.43-3.17 (m, 2H), 2.80-2.6 
7 (m, 2H), 2.57-2.46 (m, 1H), 1.84-1.76 (m, 1H), 1.72-1.60 (m, 1H), 1.59-1 





5 



WO 2004/096806 



PCT/JP2004/006104 



2 15 

.45 (m, 1H), 1.20-1.07 Cm, 1H). 
MS (ESI+) 340(M + +1, 45%). 



2-I^y-8- (3-7^/fcWJS>>-l--f;W -7-WJ1/-1, F 

.5 D-6H-^iJ>-6-^> : 

'H NMR (400 MHz, CD 3 OD) <5ppm 7.34-7.17 On, 5H), 5.47 (d, J = 15.6Hz, 1H 
) , 5.42 (d, J = 15.6 Hz, 1H) , 4.44 (q, J = 7. 1 Hz, 2H) , 3.58-3.52 (m, 
1H), 3.28-3.15 (m, 2H), 2.98-2.88 On, 2H), 2.06-1.98 (m, 1H), 1.83-1.73 (m 
, 1H), 1.70-1.58 (m, 1H), 1.55-1.43 (m, 1H) , 1.40 (t, J = 7.1 Hz, 3H) . 

10 MS (ESI+) 369(M + +1, 100%). 



mmm 1 2 

2-^^75;-8-[ (3R) - 3 -T^y fcWJ5?>-l— t)V\-7-< 




15 

\-*^)V- 2 - y^?Jl/7 ^y-8-^n^-7 )V- 1, 7-yk FD-6H-y 

U>-6-*> (55 mg) , (R)-3-T^/tf^U^>— MWM (53 mg) , y^y7°D 
\f)V^)VT^> (0.26 mL) <Z)X*/-;i, (5 mL) MW^> 110°CT, 
*100R#WM$£#bfc. S^^^25°C^^mMffiaiSb, HM^^P^tK 

«JEE»*gUTSSi©l«I«K61 mg)£f#fc 0 

'H NMR (400 MHz, CDC1 3 ) <5ppm 7.40-7.18 (m, 5H), 5.46 (d, J = 15.7 Hz, 1H 
) , 5.39 (d, J = 15.7 Hz, 1H) , 3.52 (s, 3H) , 3.56-3.46 (m, 1H) , 3.32-3. 
25 (m, 1H) , 2.83 (s, 6H) , 3.12-2.78 (m, 3H) , 2.01-1.92 (m, 1H) , 1.80-1 
25 .70 On, 1H) , 1.69-1.57 (ra, 1H) , 1.43-1.33 (m, 1H) . 
MS (ESI+) 382 (MHl, 100%) . 
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mmm 1 3 

>>?;W-i-^;p- 1, 7-yt Fn-6H--7°U >-6-3r> 

.70 .70 

I I NH 2 

5 ###16 <Z>ft^£ffi5BliC**£bT, ^JSM 1 2 
(34 mg) ^«M«il/T#fc. 
L H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 42-7. 37 (m, 1H), 7.23-7.13 (m, 2H) , 6.8 
6-6.81 (m, 1H) , 5.52 (d, J = 17.1 Hz, 1H) , 5.48 (d, J = 17.1 Hz, 1H) , 
3.51 (s, 3H), 3.45-3.39 (m, 1H) , 3.34-3.26 (m, 1H) , 2.97-2.87 (m, 2H) , 
10 2.86 (s, 6H) , 2.72-2.65 (m, 1H) , 1.93-1.84 (m, 1H) , 1.73-1.53 (m, 2H) , 
1.28-1.17 On, 1H) . 
MS (ESI+) 416 (MHl, 100%) . 



mmm 1 4 

15 2-75;-8-[(3R)-3-75;tf^Uy>-l-f;W-7-(2-^DD^>^W- 



1 , HP-6H-y°U >-6-<fr> 




, ilOgWIl (83 mg) S«fi@#tbT#fc. 
20 'HNMR (400 MHz, DMS0-d 6 ) 6 ppra 7. 50-7. 45 (m, 1H), 7.36-7.23 (m, 2H) , 6. 
72-6.67 (m, 1H) 6.10(s, 2H), 5.32 (s, 2H) , 3.40-3.25 (m, 1H), 3.18-3.10 
(m, 1H) , 2.77-2.60 (m, 2H), 2.56-2.47 (m, 1H), 1.79-1.70 (m, 1H), 1.63-1 
.53 (in, 1H), 1.48-1.34 (m, 1H), 1.15-1.03 (m, 1H). 
MS (ESI+) 374 (MHl, 100%). 
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mmm 1 5 

8 -[(3 R)-3-75; tf^U^>-l— f;W-7-(2-^DD^>yJW-l-^fjh 

2 - h U y )V^r u * 1 , 7 - h F n - 6 H-y" U >- 6 > 



Stj8<2gl»f (53 mg) ^SfelSI#:<hbT#fco 

l H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 45-7. 42 (m, 1H), 7.26-7.18 (m, 2H), 6.80 ( 
d, J = 7.5 Hz, 1H), 5.57 (s, 2H), 3.68 (d, J = 1.3 Hz, 3H), 3.51-3.48 (m, 
10 1H), 3.41-3.37 (m, 1H), 3.05-2.91 (m, 2H), 2.77-2.70 (m, 1H), 1.90-1.88 (m 
, 1H), 1.71-1.58 (m, 2H), 1.28-1.25 (m, 1H). . 
MS (ESI+) 441 (M + +l, 100%). 

##091 

15 8-^n i E-7-(2-^D^E^>^;i/)-l, 2-J^)V-l, 7->?b Fn-6H-7°U 



100t:T^ 2' ) 3' ) 5'-h'J-0-(7th^»-2-^-8-yD^y>'> ( 
393 mg) , S5%®m*mWi (160m L) * *5 (4 mL) ©ig^trSl. 5B# 

MffiTietU J3£Dtf;-X#: (0.427 g) £f#fco ^1=r'tJ©X 
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'H NMR (300 MHz, DMS0-d 6 ) 5ppm 12.30 (bs, 1H), 2.34 (s, 3H). 
MS (ESI+) 229 (M + , 100%). 

m^T, 25°CT> I^U#"X#: (0.701 g) £N, N->?^fMM75 H (20 

mDizmMz^, {kctcmmzttv, &mykmi-hv&2± (390 mg) *mxx& 
. 5 fenwvrco £t>\z, $m*ivv& (270 mg) r^2-7^^>^d^f 
(390 mg) 7 mm&tft^fco Eimmmzh ;vx> (20 mD muz., m 

(100 mL) tT2HIiaibfco WM^MBHtlfL, */rffibfc|SI#:£ h;i/X>T 
3j1> *fe#U f«tTftMl3 (250 mg) ^^25t:T, 
10 m (250 mg) CON, N-^^^MMT^ H(10 mL)}§^c:Ml^ 7j<^{^ h 
U^A(30mg, 60%?fitt) SriP^., 15#fflflt#bfc^ BVfc^JV (195 wD £ 

iip^. 25°ct, 4mmmwvrc 0 Kfemmzman* do mD %m*x*frt> 

h;i/x> (20 mD £i07U MffiMT§#f^^2|pili!9 3Mb, aslcffifnMW 
7jc(40 mD^D^TilX^ (80 mL) JCT2HIttmLfeo W^B^r^7K« 

5ti^K gtmx^;i//^\^> = 1/2-3/0 xmmvxmm^Bm^ (88 mg) £ 

'H NMR (300 MHz, CDC1 3 ) <5 ppm 7.63-7.60 (m, 1H), 7.20-7.13 (m, 2H), 6.43-6 
.40 (m, 1H) , 5.74 (s, 2H), 3.57 (s, 3H), 2.65 (s, 3H) . 
20 MS (ESI+) 411 (M + +l, 57%). 

#W!|2 

8-7'n ; e-7-(2-7*D ; E^> ~J)V) - 1 - ( 2 V - 2 - 7 x. ~)V3-^)V) -2-^ 
;i/-l, 7-ytHD-6H-7°'J>-6-t> 




Br 



o Wv 0 o 

A 1 >" 




25 
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ioo°ct, 2', 3", 5'-hU-o-(r-feh^>')-2-^^;v-8-yn ; E-ry>'> ( 

1.052 g) , tt%fflS&&m (440 ML) , *J;r5M«(10 mL)©I-&i^l. 

*;VAT^b7c^ MffiTf£itU IBU#-X# (1.157 g) £f#fc„ 
.5 m^T, 25°CT, »U^-X#: (1.157 g) £N, N-y^fMM75F( 
30 mL)l:8«$t, iCfcittML, M^'J^ (896 mg) M^-r/P^E 

^>yj^D^ h (670 mg) ^u^.xmikm.Whr^o Kmmmzh)vji> (20 

in^., tiX^Jl/ (100 mL) ^T2[HlfimLfe 0 fll^iffillb, MLfc 
10 Sft^h^X>t5I, »U +MibtaM (200 mg) 

°CT, ^©ffijEJ&tJ (200 mg) CDN, N-y^^M7$F(10 mDitC 
*fU 7Km^hU^A(24 mg, 60»f£) ^P^U 30#ISjft#b&^ a-7^t 
T-feh77x7> (110 mg) ^n^., 25°CT, H«l#bfco M^Kll^ngWzK 

do mD §av^^e»Mffi^ffiL> mmz.mumwk(5o mw^m^xmm^ 

15 (80 mL) lCT2|HlfflffiLfcc OT§)B£«q«^ h U 

it> = 1/5-3/1) TffigLTiSll0@lft% (61 mg) 

1 H NMR (300 MHz, CDC1 3 ) <5ppm 8.03-8.00 (m, 2H), 7.68-7.49 (m, 4H), 7.22- 
7.12 (m, 2H), 6.48-6.45 (m, 1H), 5.70 (s, 2H), 5.56 (s, 2H), 2.52 (s,3H). 
20 MS (ESI+) 517 (M + + 1 , 100%). 

3 

8-7n ; E-7-(2->'7/<>^)-l-^f;H-hU 7)V3rU*^)V-l, 7-^t 
Hn-6H-7°'J >-6-^> 



o 




NC 



25 




^Br 



'^OTBS 



,.A\OTBS 
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2', 3', 5'-hu-o-[tert-y^;K>?^^;i/)>'U;w-i-^^;i/-2-hU7;^ 

D^;V-8 -7^^ J ls> (244 mg) ^mUfMZ, 1 tmUOjjfeX 

JKU#-X# (268 mg) £r^j&L-fc 0 Mt^OTs^ h;i^-^fcmT©<h£ D 

,5 'H NMR (300 MHz, CDC1 3 ) <5ppm 3.75 (d, J = 1.3 Hz, 3H) . 
MS (ESI+) 297 (M + H, 81%). 

m^X, 25°CT> *J^U^-X#: (268 mg) £N, N-y/fMM75F(l 
0 mDlCiilSt, b^^U^A (437 mg) W2-7'n^>^J|/7W F 
(248 mg) 80°C&C#^U 4^«lfe. Ml/X> (20 mL 

io ) mux. mm&wrT%>%kft*3mm oiu y»^»sw7jc(so mDm 

, ffiiX^JI/ (50 mL) l:T2 0itBbfco ^S^tK^^ b U 

;i^/^+f-> ■= 1/5-i/D xmm^xmm(D^mm (58 mg) sr#fe D 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.77-7.40 (m, 3H), 6.88 (d, J = 7.9 Hz, 1H), 
15 5.94 (s, 2H), 3.75 (s, 3H). 
MS (ESI+) 412 (MHl, 99%). 



7 - (2-^n^E^>^;v) - 1 b U y)V^u^)V- 1 , 7 -^t 

20 Kn-6H-:/U >-6-rr> 



i&MOik^m (36 mg) £fi&H#£L-T#fc„ 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.65-7.62 (m, 1H), 7.24-7.14 (m, 2H), 6.45-6 

25 .41 (m, 1H) , 5.78 (s, 2H), 3.72 (d, J = 1.3 Hz, 3H). 
MS (ESH) 465 (M + +l, 46%). 
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##0»J5 

1-^ ^)V- 2 - *?tt)V7 5 7-8-7^^-7 -^/V)V- 1 , 7 -i? b H n- 6 H-^° U 
>-6-^"> 



S?UT> 2 -T^y-8-^D^E-7-^>> ? ;i/-l s 7-^h h*P-6H-^U >-6- 
(300 mg) CON, N-y^WM75F(3 raDiliWl, i^mikir 
bU^A (150 mg> 60%*ftf£) £in*., l^rafltf^bfe. UVfc*"?)V (0.3 mL 
) Sim*., raMfiPT5l^W«*^tfe, K^^7jC7jc^jjp^T«x^;VTttmb/t 0 

>H NMR (400 MHz, CDC1 3 ) <5ppm 7.38-7.25 On, 5H), 5.58(s, 2H), 3.55 (s, 3H 

) , 2.86 (s, 6H) . 

MS (ESI+) 362 (M + +l, 92%) . 

##03 6 

l-^^;V-2-^7 c ;i'T5/-8-7*D ; &-7-(2 - ^Dn^>yJl/)-l, 7-5>fc b 
n-6H-7°'J>-6-t> 



mmrf, 2 -X5/-8-:?*n^-7-(2-#nn^>:>?;b)-l, 7-yh HD-6H- 
7V>-6-*> (300 rag) ON, N-^^»M7^F(2 mL)lSIl:Mb 

, 7kmikjrhv?& (118 mg, 60%?ftft) ^in^i, mmm^hr^ 0 a&{£*^)v 
(o.26 mD sin^., num^mmmw^> Kmmz^7K^mxxmmx.^jw 





CI 




CI 
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n^=i/i) xmmi>xmmmw mg)^#^ 0 

'H NMR (400 MHz, CDC1 3 ) 8 ppm 7. 43-7. 40 (m, 1H), 7.25-7.11 (m, 2H), 6.54-6 
.52 (m, 1H), 5.73(s, 2H), 3.52 (s, 3H) , 2.89 (s, 6H) . 
.5 MS (ESI+) 398 (M + +l, 100%) . 

##$J7 

8-^Dt-7-(2-^nn^>^V)-l-^JV-l ) 7-^t ^n-6H--7°U >-6- 



##^!|2 <h|WI#©77feT^^«U, iSM©^^ (130 mg) %£\&mfotVX 
#£. 

'HNMR (400 MHz, CDC1 3 ) <5ppm8.07 (s, 1H), 7.43-7.42 (m, 1H), 7.26-7.22 (m 
15 , 1H), 7.16-7.13 (m, 1H), 6.51-6.49 (m, 1H), 5.79 (s, 2H), 3.59 (s, 3H) . 
MS (ESI+) 352 (M + , 66%). 



8-^n ; E-7-(2-^D^E^>v;l/)-l-^^;V-l, 7-5^t Fn-6H-7°U >-6- 
20 ^> 



l H NMR (400 MHz, CDC1 3 ) <5ppm 8.07 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.21- 




##M8 
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7.14 (m, 2H), 6.43 (d, J = 7. 3 Hz, 1H), 5.63 (s, 2H), 3.59 (s, 3H) 
MS (ESI+) 396 01* +1, 51%). 



###|9 

8 -zf n ^e- 7 - ( 2 -fu^o&M - 1 - ( 2 -tf-^y- 2 -7 x n;i/x^;W -1,7-i? 
b Fn-6H-yu >-6-*> 





Br 



o CO 



(215 mg) *efiH#ttT#fc. 



10 'H NMR (400 MHz, CDC1 3 ) <5 ppm 8. 02-7. 99 (m, 2H), 7.98 (s, 1H), 7.67-7.64 ( 
m, 1H), 7.61-7.59 On, 1H), 7.54-7.50 (m, 2H), 7.22-7.20 (m, 1H), 7.20-7.15 

On, 1H), 6.49-6.47 On, 1H), 5.74 (s, 2H), 5.43 (s, 2H). 
MS (ESI+) 501(M + +1, 62%). 



15 ##M10 

2 -T^/-8-^'n ; E-7-^>> ? ;i/-l, 7-^b FP-6H-7°'J >-6-^*> 




2 -T-k5 1 ;l/T5/-8-yp ; &-7-^>> ? ;V-l, 7->*b Fn-6H-7°U >-6- 
^->(2.23 g)^30%^^;l/T^>-X^/-;l/^(100 mUi;ilI^£-fr^T15IJt 

20 mm&vfco mmom^m^^v, zKaoo mDsjn*., ^Dfe^^sijL 

, MJEET&J&U SM©BKJt)(1.88 g)£#fco 
MS (ESI+) 320 (MHl, 100%). 



1 1 
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2 -75/-8-^Dt-7- -1, FP-6H-^'J >- 



5 , ^H©SM? (1.16 g) Sefe@#tl/THfc. 
MS (ESI+) 354 (M + +l, 75%). 



2 -7-fefJP75 /-S-^Dt^-O^JV-l, Fn-6H-7°'J >-6-^" 

10 > 



.5 mL), &J;^«MK400 mL) &100«CT?, mm9t&V1to ^<D'fe 

15 JEETSfeflfeU ^^(18.23 g)S#feo ^iO^^i' h;p«OT©t*0*t?» 

MS (ESI+) 272 (M + +l, 100%). 

jR^T, (18.23 g)©N, N-^f»A75 F (500 mDISt 

C^b, ^>yJl/7 ( n7^ F (22. 9 g) ^iP^fdo 100°CT, Si^^^lOB#^» 
20 bfco ^^^25°C^T7^SPL^^ 7K(500 mL) £> &X$& D DzK;i/A (500 m 

7^ — (y'j*^JK ^PD^;i/A/^^y-;i/=50/i~20/i> 7nn*M« 




H 



##0!l 1 2 




2', 3', 5'-hU-0-Tir^;P-8-^n^E^Ty-»(36.20 g), 85%«M7j«i£(l 
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x^p;j/=i/i) Trfttau mmoummti.zi g)£t#fco 

'H NMR (400 MHz, DMS0-d 6 ) <5ppm 12.22 (s, 1H), 11.71 (s, 1H), 7. 38-7.25 (m 
, 5H) , 5.54 (s, 2H), 2.16 (s, 3H) . 
MS (ESI+) 362 (MHl, 100%). 

###J 1 3 

2 -T±^)l7=iy-8-y*U^-7-(2 - ^Dn^>yJW-l, FH-6H- 



ci 




O HN^VV-Rr 

nil >— Br 



H 

2 t|W|#©^T^€r«U, mm<Dit^ (1.80g) §afe@#:<h 

l H NMR (400 MHz, DMS0-d 6 ) <5ppm 12.20 (s, 1H), 11.74 (s, 1H), 7.57-7.53 (m 
, 1H), 7.38-7.25 (in, 2H) , 6.61-6.57 (m, 1H) , 5.62 (s, 2H), 2.17 (s, 3H). 
MS (ESI+) 396 (MHl, 65%) . 



##$| 1 4 

2', 3', 5'-hu-o-[tert-y^;K>>^^;v)>"j;H-i-^^;i/-8-yD^:^y>- 



HN 



o 

L T \ 



Br 



TBSO 



0 /\,\\\OTBS 
Jp %TBS 



_^.x\\OTBS 



'%TBS 



TBSO 



SJciftT, 2', 3', 5 , -hU-0-[tert-^;Kv ? ^^;Wv'U;W-8-yo^E-l'y 
->>(2.0 g)0fh7kl<n77>(3O mL) ffittlZTkmiki- h U (0.13 g, 6 

o»&) sira*., 30^raaa*bfc. £OS«^3^{r^^;i/ (0.70 mL)££n*_> 
25 c CT4B#wm^bfcm> 7K&iP^.feo # n n*;VA;teffi£fT^ was^Mfn^ 
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3/1-1/1) fo«fct)*j|®lU ^ja©a^(1.8 g)£#fc„ 

'H NMR (400 MHz, CDC1 3 ) <5 ppm 7.89 (s, 1H), 5.95 (d, J = 6.0 Hz, 1H), 5.2 
5 3-5.20 (m, 1H), 4.51-4.49 (m, 1H), 4.08-4.05 (m, 1H), 3.98-3.95 (m, 1H), 3 
.73-3.71 (m, 1H), 3.65 (s, 3H), 0.91 (s, 9H), 0.85 (s, 9H), 0.81 (s,9H), 0 
.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), -0.01 (s, 3H), -0.05 (s, 3H), -0. 
30 (s, 3H). 

MS (ESI+) 703 (MHl, 85%). 



1 5 

2', 3', 5'-hU-o-[tert-^;K^^^;v)^u;W- l-(2-^-^V-2-^oi-;i/X 



15 MT, 2', 3', 5'-hu-o-[tert-^;K>?^^;i/)^u;i/]-8-yu^E-ry 

y>(2.0 g)©Th7kFD77> (30 mL) mmizykmiki- h V V & (0.13 g, 
60%?ft'|4)^JPx.T307>P B 1«#bfco KMSt:a-7 5 nt7-feh7i/> (0.61 g) 

20 nfcif$y'J*^7A^nYh^77^- (S^U ^i7->/@^x 
^;i/= 5/1-2/1) fccfcD^igU M©g^tl(2.3 g)&#& 0 
'H NMR (400 MHz, CDCl 3 )<5ppm 8.05-8.03 (m, 2H), 7.83 (s, 1H), 7.69-7.65 ( 
m, 1H), 7.56-7.52 (m, 2H), 5.99 (d, J - 6. 0 Hz, 1H), 5.69 (d, J = 17.0 Hz, 
1H), 5.36 (d, J = 17.0 Hz, 1H), 5. 27-5. 25 (m, 1H) , 4.52-4.50 (m, 1H), 4. 

25 08-4.05 (m, 1H), 4.00-3.98 (m, 1H), 3.77-3.73 (m, 1H), 0.96 (s, 9H), 0.86 
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(s, 9H), 0.82 (s, 9H), 0.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), 0.01 (s, 
3H), -0.02 (s, 3H), -0.25 (s, 3H). 
MS (ESI+) 807 (MH1, 83%). 



1 6 

2', 3', 5'-hU-0-(T-feb^>')-2 -*^)l-8 -^D^ J ~>> 



O ° 




H 2 N' V N xn m 



H 2 N' " N 




■"'0 o ? F* /o x° 

o 

2-yD^-5-T5y^$^VHl/-4-AM^>'7$F-2 1 3, 5-hU-O-Tir 
5F-;i/-l-/3-D-U#:7^/1M F (463 mg) ODN, N-y^WM75F (3 m 
10 L) mmzMV, tJHSih'Jx^V (1.82 mL) ©ItM (3 mL) mWi&tin 
X, 80-100'CT4B#H*PM#bfeo SJS^^25°C^SP^ F;VX> (20 m 
L) ^n^TM£EM-r§#f^^4|H«b, [MS (ESI+) 533(M + +1, 

97%)]„ :££^t»©^F^t: FD77> (10 mL) *§lte*fU ^fU^At 

ert-r/F^F (168 mg) ^iJP^.T25 0 CT 2 P#Ps1lf WVtc 0 Kmmmiztth, 7jc ( 
15 10 mL) £&V>f£^ ^?S^«JBE«l*gbfco ?«^f§frimW7j<:(30 mD^iPTl, 
Mx^;i/ (80 mL) ^T3laI»mLfe 0 ^^M^M^MM^" F V ^Atl^it 

^;VA/^ / -;F= 200/1-40/1) till, (282 mg) £#fc 0 

'H NMR (300 MHz, CDC1 3 ) <5ppm 13.22 (s, 1H), 6.19 (dd, J = 4.0, 5.9Hz, 1H) 
20 , 6.08 (d,, J = 3.8 Hz, 1H), 5.96 (t, J = 6. 0 Hz, 1H) , 4.52-4.47 (m, 1H), 
4.43-4.38 (m, 1H), 4.34-4.28 (m, 1H), 2.64 (s, 3H), 2.15 (s, 3H), 2.13 (s, 

3H), 2.05 (s, 3H). 
MS (ESI+) 487 01* +1, 85%). 



25 1 7 
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2-^D ; E-5-T^/-r^yi/— )V-4-33)Vtf*zsTS. F-2, 3, 5-h'J-O-Tir 
o 9 




N 



H 2 N^N H 2 N" 

J- Ar> o>- 

S^UHmT, -5°CTT y -f ^^y-;V-4-*;i//P^->75 H-2, 3, 
5 5-bU-0-Tiz:^;W-/3-D-U^^7/U--r H (19.52 g) Cfh9tHD75> 
(100 mL) jgfStfcl, N-7*Ut7-feh7$ F (6.05 g) ©fh7tFP77> ( 
100 mL) M£$>o< QlMZT, 25°CT1. 5B#r H m#bfeo 7jc (100 mL) 
€\ ^h^t Fn:7^>£Ml±T, Rfc5fcU ^nn^M (100 mLX3) t:xi 

10 ^D7h^77^f- (y'J^m ^DD*M/^^;-Jl/= 200/1-40/1) 7? 
iitT^lOlW (10.39 g) £#fe 0 

'H NMR (300 MHz, CDC1 3 ) (5ppm 6.44 (bs, 1H), 5.93 (d, J = 7.1 Hz, 1H), 5.6 

6-5.61 (m, 1H) , 5.56 (s, 2H), 5.40-5.37 (m, 1H), 5.22 (bs, 1H), 4.62 (dd, 

J = 2.6, 12.1 Hz, 1H) , 4.33-4.25 (m, 2H) , 2.17 (s, 3H) , 2.15 (s, 3H) , 
15 2.09 (s, 3H). 

MS (ESI+) 463(M + +1, 86%). 
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>ttU 25°CT, JUR(5 mL)^cfc^7jC(500 mL)^ efc588R&^ffhlO|I|fc$H*T 
&AU 20^»bfc o &D£*SiIr£5BiJU «JBET&*bTBW#K36.20 g) £ 

MS (ESI+) 488 (MHl, 100%). 

##$J 1 9 

5-75/^ 5^V-Jl/-4-*M+y75 F-2, 3, 5-h U-O-T-fe^W-jS-D- 




H 2 N 




HO 

10 ^UtiHSJtCF, 5-75;^5^V"JV-4-M^'>7$F-l-^-D-U#77 
Z+M' H (10.30 g) > MTkmgt (14.70 g) , *5«ktfh U X^;i/7$ > (21.90 g 
) ©«M^50°CT^t«4'4B#r»«#b7t o KjSM^25 0 CiC^SP^> 
X> (100 mL) &iP^_TMrai|-r§##&3tEllS0jMbTb, (19.5 
2 g) £#fc 0 

15 MS (ESI+) 385 01* +1, 100%). 



2 0 

2', 3', 5'-hU-0-T-fe^;P^Ty-» 




o 



H 2 N^N^N 

20 ^7/^X28. 32 g)OTth^hUJl/ (1250 mL) M?«fc4- (5^^;]/ 7 
5 7) tfU> ? > (0.92 g) , hUX^;VT^> (55.7 mL) , &7fcBtttt (34 mL 
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2 3 0 

) zmM.-vunz-, 3o^j«^bfe„ ^^y— ;K2o mD ^nx^m^wwrnm^m^ 

TSWft (37.93 g) £#fco 
MS (ESI+) 410 (M + +l, 100%). 

2 1 

2 ' , 3 ' , 5 ' - b U -0- [ter t-7^)V %/ U )V\ - 8 - J 
o O 

SAN ^ S^-N 

0 /\.x\\OTBS Q Ay\\OTBS 

)^%TBS V^OTBS 
TBSO^ TBSCT 

v-f yyptf;VX^;PT5>(3.2 mL)©fh7kFn77>(8 mL)M^7K 
10 ?£U n-^;VU^^A(1.58M^+f->«, 15 mL)5ITWc 0 MTi&T^ 

i57>r^^u, )^m\mi-n o c\a^n^tz. 0 *mm\zMi<. 2\ 3', s'-hu-o- 

[tert-^;K^^^;W->U;W-T / ->>(5.0 g)©7=-b^t: Fn^^>(20 mL) 
^^lO^^tTOWTb, STFJ&T^ l^lit^bfdo -78°CT^ s 

Mitt l^7'd b 7 7Mdx^ > (2. 9 mDsiTu my^imn 

^it>/Stmx^;P=3/l~l/l) K:J;Dfi§SJU @M? (4.8 g) £$m&HK*£ 

20 'H NMR (400 MHz, CDC1 3 ) <5ppm 13.21 (s, 1H), 8.33 (s, 1H), 5.96 (d, J = 5.0 
Hz, 1H), 5.30-5.32 (m, 1H) , 4.46-4.45 (in, 1H), 4.04-3.98 (m, 1H), 3.98-3 
.96 (m, 1H), 3.72-3.69 (m, 1H), 0.93 (s, 9H), 0.83 (s, 9H), 0.77 (s, 9H), 
0.13 (s, 3H), 0.12 (s, 3H), 0.01 (s, 3H), -0.01 (s, 3H), -0.08 (s, 3H), -0 
.34 (s, 3H). 

25 MS (ESI+) 689 (M + +l, 76%). 
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2 2 

2', 3' , 5'-hu-o-[tert-y^;K^^^;i/)->u;w-r7>-> 

p o 




5 (-)-</>-> (22.7 g) ON, N-y^f »A75 F (600 mL) mWilZte 
rt-7'>;i/^^^;i/^DD->^> (76.6 g) i:-r^^V— ;V (69. 3 g) ^JlP^> £ 
C7t«^25°CT18^P H 1tt^b7c 0 K^^C7X^P^-T^ n n^Attffi^f? 

io , AW>/iix^= 3/i~^nn*M/^^;-;v= 10/1) iz^vmmv 

T> ^©1^(50.2 g)S#fe 0 

'H MR (400 MHz, CDC 1 3 ) 5 ppm 8.24 (s, 1H), 8.11 (s, 1H), 6.01 (d, J = 5.0 
Hz, 1H), 4.51-4.49 (m, 1H) , 4.31-4.29 (m, 1H), 4.14-4.12 (m, 1H), 4.02-3 
.98 (m, 1H), 3.81-3.78 (m, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.81 (s, 9H), 
15 0.15 (s, 3H), 0.14 (s, 3H), 0.10 (s, 3H), 0.09 (s, 3H), -0.01 (s,3H), -0.1 
8 (s, 3H). 

MS (ESI+) 611 (MHl, 100%). 



2 3 

20 2', 3', 5'-hu-o-[tert-y^;i/(^^^;w->u;w-i-^^;i/-2-hu^;v^-n 
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O 



'^OTBS 



,,\\\OTBS 




>-Br 



'%TBS 



,,\\\OTBS 



mmnmMT* 2', 3*, 5'-bV-0-[teit-y^)V(^^JV)^^M-l-^)V- 
2-h'j7MD^5 1 Myy> (883 mg) Cfh5tHn77> (20 mL) MWi 
\Z, 0°C-e, tert-^;WJ^A(1.50M^>^>i§?& 2.6mL)W^<DST 

5 vxi.mmm^vrco -isx:\z^mvx\, 2-^^^-1,1,2, 2-^ h77Max 

^> (617 jliL) (Dfh7kHn77> (2 mL) »»*«>o < DSTbT 1 B#|H1 
Jl^Lfeo ^-©^5B#r B 1^^T25 < C^#?^L7t 0 fiSfP^bT ^^tfATfCjgHR (10 
mL) £^WSSJfc^&Mffi««gU ?«fcfi£fPfiW7.k (100 mL) £ftlx. 
, IllfJl^ (80 mL) JCT2HI»mLfe. W^«£«Ci5itM± h U 7A« 
10 , 5ift«, «EE*«bTffl£j&* (981 mg) SStflHmT> *fi£/&tl ( 

981 mg) ©N, N-y^WM75F (15 mL) jSatfcTKSR-fc^* h U (6 
2 mg) ^SB^T25°CT30^1«#Lfc^ BVit*?-)\< (404 /iL) §STFbT25 
°CT«M#L^ 0 flS?D&fbT>^— (2 mL) 

SatfctefdfiW* (50 mL) £iP*_, KttX^ (50 mL) \ZX 

*7^n?b^7^f- (5^u*y;i/, ^\^>mmx.^jv= 200/1-10/1) 

T?i«l/TSW« (398 mg) 

■H NMR (300 MHz, CDC1 3 ) <5ppm 6.02 (d, J = 6. 9 Hz, 1H), 5.20 (dd, J = 4. 4, 
7.0Hz, 1H), 4.35-4.34 (m, 1H), 4.08-4.03 (m, 1H), 3.91-3.84 (m, 1H) , 3.7 
20 9 (s, 3H), 3.73-3.65 (m, 1H), 0.96 (s, 9H), 0.89 (s, 9H), 0.78 (s, 9H), 0. 
15—0.02 (m, 12H), -0.08 (s, 3H), -0.34 (s, 3H) . 
MS (ESI+) 771 (M + H, 81%). 



2 4 

25 2', 3', 5'-hu-o-[tert-^;K^^^;w^u;w-2-hU7;^a^^;w/ 
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'^OTBS 



,,\\\OTBS 



/im h (i.o3 g) <D3L?;—)v (is mD mwz* 2\mm%± b U «^AX h=^> 

5 H/X^y-;i/« (15 mL) £J$o< DiP^T25°CT30^lM#bfeo h 
'jy^tDSlX^jV (4.8 mL) £^<0iP;lT> 80°CT8B#»^#bfe 

0 25°C^7^SP^ MJiS^^2N^T4 J fllbT> pHSfcfSMbfcllt £ ^g&fP 

l&b> h;i/X>T»tfeo +#te«JE*^£froT^J&» (0.93 g) 
10 #Cfc::*fiL£j&» (0.93 g) ON, N-y^^»A7$F (20 mL) jgtffcte, 
-f^^V-;i/ (2.26 g) , tert-^;^^^;i/^nnS>^> (2.50 g) , &&Xf 
4- (y^^75 7) t?U^> (100 mg) ^iP^T25°CT«Jt#Lfeo 
£MBE^*L, f&ftifiWTK (80 mL) SiP^TWHx^;!/ (80 mL) fcT2®tt 

15 , nzS&fe&TX, N-y^»M75F (20 mL) ig^KU ^ 

(2.26 g) , tert-^;V> ? ^^;l/^nn^^> (2.50 g) , 4- (^?JV75; 

) ti°u^> (ioo mg) ^p^.T25 t cT^m#-r§^<h^^5gLfco m.j&mm& 

Mffi^L, MM#7K (80 mL) <£im;JLTftBfeX9 t ;i' (80 mL) iCT2|UtttB 

20 A^n?h^77^- (->u^y;i/, ^DP^/^^y-;i/ = 100/1-25/1) 

-effiMLTg^tl (1.83 g) 

'H NMR (300 MHz, CDC1 3 ) <5ppm 8.37 (s, 1H), 5.99 (d, J = 4. 4 Hz, 1H), 4.54 
(t, J = 4. 2 Hz, 1H), 4.31 (t, J = 4. 2 Hz, 1H), 4.16-4.15 (m, 1H), 4.06-4. 

01 Cm, 1H), 3.83-3.78 (m, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.83 (s, 9H), 0 
25 .17-0.07 Cm, 12H), 0.00 (s, 3H), -0.15 (s, 3H). 
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MS (ESI+) 679 (M + +l, 100%). 



##-$J 2 5 

8-^P ; E-7-(2-^nn^> i?)V) - 1 -^)V-2- h U yJV^r o ^ ^;b- 1 , 7 ->> h 
5 FD-6H-7°U>-6-t> 




###!|2 6(D4k&m (530 mg) ^tB^JM^t bt, ##M 1 4i|W)t«©^T'& 

^mmv, mmo^mm (6i mg) £6-&iii#:£lt#£:„ 

l H NMR (400 MHz, CDC1 3 ) <5ppm 7.44 (d, J = 7. 9 Hz, 1H), 7.26 (t, J = 8. 5 H 
10 z, 1H), 7.16 (t, J = 7.6 Hz, 1H), 6.50 (t, J = 7. 6 Hz, 1H), 5.81 (s, 2H), 
3.72 (s, 3H). 

MS (ESI+) 423 (MHl, 46%). 



##$J 2 6 

15 8 -7' D 7 - ( 2 - ^ D >yJ0 -2- h 'J 7;i/t P ^ f 1 , 7-yt Fn-6 H- 




mmmmmrf. i -( 2 pn^>yjw-i -^;b-2- h u ^b^-n^^b- 1 , 

7-i?bFD-6H-7°"J>-6-t> (4.80 g) ©rh7bFn77> (300 mL) 
20 ig&KU 0CT> tert-^;bU^'7A(1.49M^>^>», 29.4 mL) £^ < 

x>nx, 2mmm¥ti>tz 0 ^^-io°cti, 2, 2-7- h77Mni^ 

> (6.37 mL) £jfjn7LT, -^©^ 0°CT3B#r^#L7 u c o ^Jft^fefi&fBfit^Jc 

^i^TttttbT, ^nn*M (100 mD tT3inttmLfeo mmm^mm 
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*7A^nvh^77^- (->U*y;K ^nn^M/ii = ioo/i~25/i) *c 
MMbTg^tl (1.11 g) 

»H NMR (400 MHz, DMS0-d 6 ) (5ppm 7.55 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7.6 
.5 Hz, 1H), 7.29-7.25 (m, 1H), 6.65 (d, J = 7. 7 Hz, 1H), 5.69 (s, 2H), 3.34 
(s, 1H). 

MS (ESI+) 409 (M + +l, 14%). 



10 7-(2-^Dn^>^W-i-^^H-hU7Mn^fjhi, Fn-6 H- 



;p#*1J-5 H (5.01 g) , HJ 7)lJrVT-t#=L H (22.6 g) , h'J7MDti 
15 (1.54 mL) <E>^£-%£, 160 o CTl^WLfco ^X=P;VX-^r;|/ (5 

o mD teixiz.ioftffluamyg.wiv, fflfo®m&&z>&hito mmzr±b~hV)i 

(4.97 g) SefiH^iLTifc. 
"H NMR (400 MHz, DMS0-d 6 ) dppm 13.8 (s, 1H), 8.49 (s, 1H), .7.53 (d, J = 7 
20 .9 Hz, 1H), 7.36 (t, J = 7. 9 Hz, 1H), 7.29 (t, J = 7. 5 Hz, 1H), 6.90 (d, J 
= 7.6 Hz, 1H), 5.72 (s, 2H). 
MS (ESI+) 329 01* +1, 50%). 

##$J 2 8 

25 4-757-1- (2-^/DD^>yjW -5 — ( 5. ffV—JlftfrtfttS. H 



2 7 
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##$|2 9<D{£&tb (27.0 g) ZmmWMtVX, 3cm (WU*W0 9 9/0 3 

) sa«iiT#fc, 

5 'HNMR (400 MHz, DMS0-d 6 ) <5ppm 7.50 (s, 1H), 7.44 (d, J = 7.1 Hz, 1H), 7. 
30-7.24 (m, 2H), 6.77 (s, 2H), 6.61-6.59 (m, 1H), 5.51 (s, 2H), 5.22 (s, 2 
H). 

MS (ESI+) 251 (M + +l, 26%). 
10 ##$12 9 



##$i3 cKDik&m (2i.4 g) zm^mm tux, jcm (mx\£wo9 9/03 

15 8 5 8f) ^W2«$n7tt)(Z)<t|W|il©^T'&j^S:^b, (27.4 g 

) £66@#tbT#fco 

'HNMR (400 MHz, DMSO-d 6 ) <5 ppm 9.25 (s, 1H), 8.18 (s, 1H), 8.00 (d, J = 7 
.4 Hz, 1H), 7.95 (s, 1H), 7.60-7.49 (m, 6H), 7.37-7.32 (m, 2H), 6.62 (d, J 
= 7.3 Hz, 1H), 5.74 (s, 2H) . 
20 MS (ESI+) 339 (M + +l, 55%). 
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###<J 3 0 

° H 1 H 

HCI 



H 2 N^ N 

o 



4-75;^5^;-;h-am^sf mmM (32.6 g) ^MS^bT, 

5 $M (WO 9 9/0 3 8 5 8^) ^IB^^nfc^W^mi^^T^^Jfib, 
(39.9 g) ^fifiSfttbTifc. 
'H NMR (400 MHz, DMS0-d 6 ) 6 ppm 13.0 (s, 1H), 9.17 (s, 1H), 8.00-7.98 (m, 
2H), 7.83 (s, 1H), 7.73 (s, 1H), 7.66 (s, 1H), 7.56-7.51 (m, 3H). 

io mt&m 1 6 

8- [ (3R) -3-t 5 y tf ^ u s> >-M ;W -7- ^ >$>;w =?)V-2-y x y 

4^>-l, 7-5? t Hn-6H-y°U >-6-^> 

CI \ CI ^^SV 

I 





NHBoc NH 2 

t er t-^;p { (3R) -1- [7- (2-9 n D ^ >*J)V) 3^-6-^ V-2- 7 x/^ 
15 ->-6, 7-i?fc Hn-1H-^U >-8--r;W fcWJ >>>-3— f M*;Wty- h (4. 30 g) © 
1, 4-i?ttD->mWL (20 mL) 1C4NIS/1, (30 m 

L) fcjn*., 25°CT4B#r^t#bfe„ B^«fnfiW7jc(100 mL)SM> 

>)AT«l, 5m 5^§Mm«bT^<0@^ (3.55 g) £#fc„ 
20 'H NMR (300 MHz, CDC1 3 ) <5 ppm 7. 44-7. 38 (m, 3H), 7.28-7.16 (m 5H), 6.82 (d 
, J=7. 1Hz, 1H), 5. 52-5.50 (m, 2H), 3.63 (s, 3H), 3.39-3.36 (m, 1H), 3.27- 
3.23 (m, 1H), 2.92-2.85 (m, 2H), 2.69-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.6 
5-1.55 (m, 2H), 1.23-1.21 (m, 1H) 
MS (ESI+) 465 (MHl, 35%) . 
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mmm 1 6 tmm<D^m^\ M^z^moxt^mfr ^mmm 1 1 ~ 6 1 <Dit 
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,1 



m.nmmm^ 



1 7 
H«J1 8 

nmmi 9 

H»J 2 0 

mmm 2 1 
hjs^j 2 2 

n«j 2 3 

Kfifs^nj 2 4 

HJfeflfl 2 5 

mmm 2 6 
nas0o 2 7 

^»'J2 8 
H«J2 9 

mmm 3 0 
3 1 



CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH, 



a 0 o° 

CH 3 

H 3 c€r° 

CH 3 0. 




CH 3 CH 2 OC(0)CH 2 
HOC(0)CH 2 
H 

Or* 

HOC(0)CH 2 
CH 3 



PhO 
PhO 
COOH 

CN 

CONH 2 
PhC(O) 



mmm 3 2 

#3f flll 3 3 
##0|J 3 4 

3 5 

###1] 3 6 
*MHM 3 7 

#"J 3 8 
##0"J 3 9 
# WJ 4 0 

mmm a i 

##00 4 2 

mmm 4 3 

##0lJ4 4 

mmm 4 5 

##0IJ4 6 
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2 4 0 
R 2 



3 2 



n Mm 3 3 

mmm s 4 
mmm 3 5 

mmm 3 6 
mmm 3 7 

mmm 3 s 

#|j«J 3 9 
4 0 



mmm 4 ^ 

H«J4 2 
H»J4 3 

HJ»J 4 4 
4 5 

4 6 
Hi 4 7 

mm 4 8 



CH 3 

CH 3 

CH 3 

CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 

CH 3 
CH 3 




CO s/ 

CN 
C(0)CH 3 

SCH 3 
S(0) 2 CH 3 
S(0) 2 Ph 
SPh 

O 

OMe 




OH 




OEt 



O 
F 3 CO 




OCF 3 




: CT° 



##014 7 

##$] 4 8 

##$|4 9 
##0IJ5 0 

^mm 5 1 

##$J5 2 
##0'J5 3 
5 4 

##0|J 5 5 
##0!l 5 6 

mmm 5 7 

##0IJ5 8 

##0lj 5 9 
##0U 6 0 

##00 6 1 

0mm 6 2 

##0'J 6 3 
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4 9 CH 3 T J ##0ij 6 4 

MeO^^O 

HWJ5 0 CH 3 TQf ##00 6 5 

OMe 



«J 5 1 CH 3 ^ N v\0 ##0ij 6 6 



OMe 

USS0IJ5 2 CH 3 ##00 8 0 



lJfc0'J 5 3 CH 3 JPT° # ^' J 8 1 

U&0IJ5 4 CH 3 F3C TQr° ##00 8 2 



HM0IJ5 5 CH 3 Me °>j^Y 0 ##018 3 

H»J5 6 C H 3 ^O^O #*«8 4 

MeO^O 

H«|J 5 7 CH 3 X O ##0U 8 5 

U 

HWJ5 8 CH 3 ##0j8 6 




O 

mmm 5 9 C h 3 (°]TJ 0 8 7 

6 0 ch 3 rpY° 8 8 

6 1 CH 3 ##00 8 9 
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mmm 1 7 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.22-7.16 (m, 2H), 6.83-6.7 
4 (m, 3H), 6.65 (dd, J=2.4, 8. 2 Hz, 1H), 6.00 (s, 2H), 5.51-5.50 (m, 2H), 
5 3.60 (s, 3H), 3.39-3.24 (m, 1H), 3.28-3.24 (in, 1H), 2.92-2. 85 (m, 2H), 2.6 
9-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1. 65-1.52 On, 2H), 1.25-1.19 (m, 1H). 
MS (ESI+) 509 (M + H, 34%) . 

mmm 1 8 

'H NMR (300MHz, CDC1 3 ) 6 ppm 8. 56-8. 51 (m, 2H), 7.68-7.65 On, 1H), 7.43-7.3 
10 6 (m, 2H), 7.23-7.19 (in, 2H), 6.84-6.81 (in, 1H), 5.52-5.51 (m, 2H), 3.65 ( 
s, 3H), 3.40-3.36 (m, 1H), 3.26-3.24 (m, 1H), 3.89-3.86 (m, 2H), 2.70-2.63 

(m, 1H), 1.85-1.83 (m, 1H), 1.60-1.58 (m, 2H), 1.25-1.18 (m, 1H). 
MS (ESI+) 466 (MHl, 11%) . 

mmm 1 9 

15 'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 34 (m, 3H), 7.23-7.01 (m, 9H), 6.82 (d, 
J=7.1Hz, 1H), 5.52-5.51 (m, 2H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3.26-3. 
24 (m, 1H), 2.93-2.87 (m, 2H), 2.69-2.63 (m, 1H), 1.86-1.84 (m, 1H), 1.66- 
1.58 (m, 2H), 1.21-1.18 (m, 1H). 
MS (ESI+) 557 (MHl, 20%) . 

20 mmm 2 0 

•H NMR (400MHz, CDC1 3 ) 6 ppm 7. 42-7. 36 (m, 3H), 7.20-7.17 (m, 4H), 6.87-6.8 
2 (m, 1H), 5.55-5.50 (m, 2H), 3.62 (s, 3H), 3.42-3. 37 (m, 1H), 3.32-3.27 ( 
m, 1H), 2.93-2.88 (m, 2H), 2.65 (dd, J=8. 8, 12.2Hz, 1H), 1.72-1.66 (m, 1H) 
, 1.64-1.51 (m, 2H), 1.26-1.21 (m, 1H) . 
25 MS (ESI+) 499 (M + +l, 100%) . 

mmm 2 1 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 42-7. 40 (m, 1H), 7.27-7.20 (m, 4H), 7.12-7.0 
9 (m, 2H), 6.80 (d, J=7. 4 Hz, 1H), 5.57-5.50 (m, 2H), 3.62 (s, 3H), 3.42-3 
.37 (m, 1H), 3.30-3.25 (m, 1H), 2.93-2.88 (m, 2H), 2.65 (dd, J=8. 8, 12. 2Hz 
30 , 1H), 1.90-1.85 (m, 1H), 1.71-1.66 (m, 2H), 1.26-1.21 (m, 1H). 
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MS (ESI+) 483 (MHl, 100%) . 

mmm 2 2 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.23-7.13 (m, 6H), 6.86-6.8 
3 (m, 1H), 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.38-3.35 (m, 1H), 3.27-3.23 ( 
.5 m, 1H), 2.91-2.84 (m, 2H), 2.68-2.61 (m, 1H), 2.21 (s, 3H), 1.85-1.83 (m, 
1H), 1.66-1.52 (m, 2H), 1. 22-1.20 (m, 1H). 
MS (ESI+) 479 (MHl, 29%) . 

mmm 2 3 

•H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (m, 3H), 7.07-7.0 
10 0 (m, 3H), 6.82 (d, J=7. 1Hz, 1H), 5.52-5.50 (m, 2H), 3.61 (s, 3H), 3.39-3 
.34 (m, 1H), 3.27-3.23 (m, 1H) , 2.92-2.84 (m, 2H), 2.69-2.62 (m, 1H), 2.37 

(s, 3H), 1.84-1.82 (m, 1H), 1.65-1.57 (m, 2H), 1.22-1.18 (m, 1H). 
MS (ESI+) 479 (MHl, 30%) . 

mmm 2 4 

15 'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 43-7. 40 (m, 1H), 7.27-7.16 (m, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.62 (s, 3H 
), 3.40-3.36 (m, 1H), 3.29-3.25 (m, 1H), 2.94-2.84 (m, 2H), 2.69-2.62 (m, 
1H), 2. 36 (s, 3H), 1.85-1.83 (m, 1H), 1.68-1.53 (m, 2H), 1.26-1.18 (m, 1H) 

20 MS (ESI+) 549 (MHl, 33%) . 

mmm 2 5 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 44-7. 35 (m, 2H), 7.25-7.19 (m,-2H), 7.11-7.0 
9 (m, 2H), 7.04-7.00 (m, 1H), 6.90-6.88 (m, 1H), 5.60-5.59 (m, 2H), 3.85 ( 
s, 3H), 3.49-3.47 (m, 1H), 3.48 (s, 3H), 3.35-3.33 (m, 1H), 3.00-2.91 On, 
25 2H), 2.76-2.69 (m, 1H), 1.90-1.88 (m, 1H), 1.69-1.63 (m, 2H), 1.27-1.25 (m 
, 1H). 

MS (ESI+) 479 (MHl, 31%) . 

mmm 2 6 

'H NMR (400MHz, DMS0-d 6 ) 6 ppm 7. 44-7. 39 (m, 3H), 7.26-7.21 (m, 3H), 7.14-7 
30 .09 (m, 2H), 6.70-6.65 (m, 1H) , 5.31 (s, 2H), 4.79 (s, 2H), 4.06 (q, J=7. 1 
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Hz, 2H), 3.23-3.17 Cm, 1H), 3.70-3.65 (m, 1H), 2.31-2.56 On, 1H), 2.40-2.2 
2 (m, 2H), 1.68-1.63 (m, 1H), 1.50-1.45 On, 1H), 1.33-1.28 On, 2H), 1.08 ( 
t, J=7. 1 Hz, 3H). 
MS (ESI+) 537 01* +1, 100%) . 

.5 mmm 2 7 

'H NMR (400MHz, DMS0-d 6 ) <5 ppm 7. 57-7. 52 (in, 3H), 7.41-7.36 On, 3H), 7.26-7 
.21 (m, 2H), 6.88-6.82 On, 1H), 5.46 (s, 2H), 4.82 (s, 2H), 3.59-3.54 On, 
1H), 3.18-3.13 On, 1H), 3.14-3.09 (in, 2H), 2.92-2. 87 On, 1H), 1.97-1.92 On 
, 1H), 1.77-1.72 On, 1H), 1.55-1.50 On, 2H). 
10 MS (ESI+) 509 (M + +l, 100%) . 

mnm 2 8 

'H NMR (300MHz, DMSO-d 6 ) <5ppm7.51 (d, J=7. 7Hz, 1H), 7.36-7.25 On, 2H), 6. 
87-6.81 On, 1H), 5.53 (s, 2H), 3.68-3.66 On, 1H), 3.31-3.29 (in, 1H), 3.18- 
3.11 (m, 2H), 2.85-2.83 On, 1H), 1.95-1.93 On, 1H), 1.73-1.71 On, 1H), 1.5 
15 6-1.52 On, 2H). 

MS (ESI+) 403 (M + +l, 100%) . 

mmm 2 9 

'H NMR (400MHz, CD 3 0D) <5 ppm 8. 29-8. 24 (m, 1H), 7.89-7.84 (m, 2H), 7.60-7.5 
5 (m, 1H), 7.55-7.50 (m, 1H), 7.35 (d, J=7. 8Hz, 1H), 7.22-7.17 (m, 2H), 8. 
20 0 (d, J=8. OHz, 1H), 5.52 (s, 2H), 5.12 (s, 2H), 3.71-3.66 (m, 1H), 3.43-3. 
38 (m, 2H), 3.20-3.15 (m, 1H), 2.95-2.90 (m, 1H), 2.05-2.00 (m, 1H), 1.73- 
1.68 On, 1H), 1.57-1.52 On, 2H) . 
MS (ESI+) 518 (MHl, 100%) . 

mmm 3 0 

25 'H NMR (400MHz, CD 3 0D) 6 ppm 7. 42-7. 37 (m, 1H), 7.25-7.20 (m, 2H), 6.90-6.8 
5 (m, 1H), 5.54 (s, 2H), 5.10 (s, 2H), 3.70-3.65 (m, 1H), 3.42-3.37 (m, 1H 
), 3.20-3.15 (m, 2H), 2.98-2.93 (m, 1H), 2.05-2.00 (m, 1H), 1.77-1.72 (m, 
1H), 1. 62-1.57 (m, 2H) . 
MS (ESI+) 460 (MHl, 100%) . 

30 MMWi 3 1 
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*H NMR (300MHz, CDC1 3 ) <5 ppm 8. 03-8. 01 On, 2H), 7.69-7.64 (m, 1H), 7.53-7.3 
8 On, 3H), 7.26-7.21 (m, 2H), 6. 89-6. 87 On, 1H), 5.60-5.59 On, 2H), 3.56-3 
.54 On, 1H), 3.52 (s, 3H), 3.32-3.30 On, 1H), 2.99-2.95 On, 2H), 2.83-2.76 
On, 1H), 1.93-1.91 On, 1H), 1.67-1.60 On, 2H), 1.27-1.25 On, 1H). 
. 5 MS (ESI+) 477 (MHl, 100%) . 

mmm 3 2 

•H NMR (300MHz, CDC1 3 ) <5ppm8.63 (s, 1H), 8.05-7.96 On, 4H), 7.74-7.64 On, 
2H), 7.42-7.39 On, 1H), 7.24-7.18 On, 2H), 6.72 (d, J=7. 5Hz, 1H), 5.54-5. 
53 (m, 2H), 4.07 (s, 3H), 3.29-3.27 On, 1H), 3.16-3.14 On, 1H), 2.83-2.81 
10 On, 2H), 2.66-2.59 On, 1H), 1.85-1.83 On, 1H), 1.62-1.49 On, 2H), 1.20-1. 
18 On, 1H). 

MS (ESI+) 563 (M + +l, 100%) . 

mmm s 3 

'H NMR (300MHz, CDC1 3 ) <5ppm8.13 (s, 1H), 7.92-7.83 On, 3H), 7.67-7. 64 On, 
15 1H), 7.59-7.50 On, 2H), 7.41-7.38 (m, 1H), 7.24-7.14 On, 2H), 6.76 (d, J= 
7.4Hz, 1H), 5.51-5.50 (m, 2H), 3.69 (s, 3H), 3.31-3.28 (m, 1H), 3.20-3.16 
On, 1H), 2.86-2.82 On, 2H), 2.63-2.56 On, 1H), 1.79-1.77 On, 1H), 1.61-1.4 
8 On, 2H), 1. 17-1. 15 On, 1H). 
MS (ESH) 531 (MHl, 37%) . 

20 mum 3 4 

•H NMR (300MHz, CDC 1 3 ) 6 ppm 7. 45-7. 42 On, 1H), 7.29-7.18 (m, 2H), 6.77 (d, 
J=6.1Hz, 1H), 5.57 (s, 2H), 3.78 (s, 3H), 3.53-3.48 On, 1H), 3.42-3.38 (m 
, 1H), 3.03-2.89 (m, 2H), 2.78-2.71 On, 1H), 1.90-1.88 On, 1H), 1.71-1.60 
On, 2H), 1.26-1.24 (m, 1H). 
25 MS (ESH) 398 (M + +l, 100%) . 

mmm s 5 

•H NMR(300MHz, CDC1 3 ) <5ppm7.42 (d, J=7. 5Hz, 1H), 7.24-7.17 (m, 2H), 6.80 
(d, J=7.4Hz, 1H), 5.60-5.59 On, 2H), 3.70 (s, 3H), 3.50-3.46 (m, 1H), 3.3 
9-3.35 (m, 1H), 3.01-2.93 On, 2H), 2.77 (s, 3H), 2.76-2.74 On, 1H), 1.90-1 
30 .88 On, 1H), 1.71-1.63 (m, 2H), 1.26-1.24 (m, 1H). 
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MS (ESI+) 415 (MHl, 100%) . 

mmm 3 6 

•H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 39 (m, 1H), 7.24-7.15 On, 2H), 6.81 (d, 
J=7. 1Hz, 1H), 5.53-5.51 (m, 2H), 3.53 (s, 3H), 3.45-3.40 On, 1H), 3.33-3. 
. 5 29 (m, 1H), 2.97-2.88 (m, 2H), 2.74-2.70 On, 1H), 2.68 (s, 3H), 1.87-1.85 
On, 1H), 1.69-1.61 On, 2H), 1.26-1.24 On, 1H). 
MS (ESI+) 415 (MHl, 100%) . 

mmm s 7 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 45-7. 42 On, 1H), 7.27-7.19 On, 2H), 6.79 (d, 
10 J=7.3Hz, 1H), 5.59-5.58 On, 2H), 3.89 (s, 3H), 3.56 (s, 3H), 3.49-3.45 On 
, 1H), 3.39-3.35 (m, 1H), 3.01-2.94 On, 2H), 2.78-2.71 On, 1H), 1.89-1.91 
On, 1H), 1.73-1.63 On, 2H), 1.26-1.24 On, 1H). 
MS (ESI+) 451 (M + +l, 100%) . 

mmm 3 8 

15 'H NMR (300MHz, CDC1 3 ) 6 ppm 8. 07-8. 04 (m, 2H), 7.77-7.72 (m, 1H), 7.65-7.6 
0 (m, 2H), 7.43-7.40 On, 1H), 7.24-7.18 (m, 2H), 6.73 (d, J=7. 3Hz, 1H), 5. 
56-5.55 (m, 2H), 4.04 (s, 3H), 3.34-3.32 (m, 1H), 3.22-3.20 On, 1H), 2.88- 
2.86 (m, 2H), 2.67-2.61 (m, 1H), 1.88-1.86 On, 1H), 1.71-1.55 (m, 2H), 1. 
26-1.24 (m, 1H). 

20 MS (ESI+) 513 (MHl, 100%) . 

mmm 3 9 

'H NMR (300MHz, CDC1 3 ) d ppm 7. 64-7. 61 (m, 2H), 7.46-7. 38 (m, 4H), 7.23-7.1 
3 (m, 2H), 6.75 (d, J=7. 3Hz, 1H), 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.35-3. 
31 (m, 1H), 3.23-3.19 (m, 1H), 2.89-2.83 (m, 2H), 2.66-2. 59 (m, 1H), 1.8 
25 2-1.80 On, 1H), 1.64-1.55 (m, 2H), 1.20-1.18 (m, 1H). , 
MS (ESI+) 481 (MHl, 25%) . 

mmm 4 0 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 44-7. 41 (m, 1H), 7.25-7.19 (m, 2H), 7.10-7.0 
9 On, 2H), 6.88-6.86 (m, 1H), 6.36-6.34 (m, 2H), 5.56 (s, 2H), 3.50 (s, 3H 
30 ), 3.42-3.34 On, 2H), 2.97-2.94 (m, 2H), 2.79-2.72 On, 1H), 1.82-1.62 (m, 
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3H), 1.26-1.21 (m, 1H). 

MS (ESI+) 438 (MHl, 100%) . 

mmm4 1 

»H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.24-7.19 On, 2H), 6.87-6.8 
.5 5 (m, 1H), 5.54 (s, 2H), 3.68-3.62 (in, 2H), 3.53 (s, 3H), 3.46-3. 43 (m, 1H 
), 3.31-3.30 (m, 1H), 2.94-2.91 (m, 2H), 2.73-2.69 (m, 1H), 2.61-2.56 On, 
2H), 2.27-2.23 (m, 2H), 1.87-1.85 (m, 1H), 1.68-1.58 (m, 2H), 1.26-1.24 (m 
, 1H). 

MS (ESI+) 456 (MHl, 100%) . 
10 mMM4 2 

l H NMR (300MHz, CDC1 3 ) 6 ppm 7. 97-7. 93 (m, 1H), 7.88-7.87 (m, 1H), 7.53-7.3 
9 (m, 3H), 7.24-7.17 (m, 2H), 6.83 (d, J=7. 0Hz, 1H), 5.55 (d, J=l 7.1Hz, 1 
H), 5.48 (d, J=l 7.1Hz, 1H), 3.92 (s, 3H), 3.64 (s, 3H), 3.39-3.34 (m, 1H), 
3.24-3.22 On, 1H), 2.91-2.85 (m, 2H), 2.70-2.62 (m, 1H), 1.84-1.82 (m, 1H 
15 ), 1.60-1.56 (m, 2H), 1.23-1.21 (m, 1H). 
MS (ESI+) 523 (MHl, 29%) . 
nMMl 3 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 7.92-7.85 (m, 2H), 7.66-7.51 (m, 3H), 7.35-7 
.26 (m, 2H), 6.79 (d, J=6. 1Hz, 1H), 5.46 (s, 2H), 3.57 (s, 3H), 3.46-3.27 
20 (m, 2H), 3.11-3.04 (m, 2H), 2.89-2.79 (m, 1H), 1.92-1.90 (m, 1H), 1.69-1.4 
5 On, 3H). 

MS (ESI+) 509 (MHl, 56%) . 
MMM 4 4 

l H NMR (300MHz, CDC1 3 ) 6 ppm 7. 97-7. 95 On, 1H), 7.86 (d, J=2.2Hz,lH), 7.52- 
25 7.40 On, 3H), 7.24-7.17 On, 2H), 6.83 (d, J=7.1Hz,lH), 5.52-5.51 On, 2H), 
4.39 (dd, J=7. 1, 14.3Hz, 2H), 3.64 (s, 3H), 3.39-3.35 On, 1H), 3.25-3.23 
On, 1H), 2.92-2.84 On, 2H), 2.68-2.61 On, 1H), 1.85-1.83 On, 1H), 1.65-1.5 
7 On, 2H), 1.40 (t, J=7. 1Hz 3H), 1.22-1.20 On, 1H) . 
MS (ESI+) 537 (MHl, 23%) . 

30 m-mm4 5 
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'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 46-7. 40 (m, 2H), 7.24-7.13 On, 5H), 6.83 (d, 
J=7.3Hz, 1H), 5.52-5.51 On, 2H), 3.62 (s, 3H), 3.40-3.36 On, 1H), 3.30-3.2 
5 (m, 1H), 2.93-2.86 (m, 2H), 2.69-2.62 On, 1H), 1.85-1.83 On, 1H), 1.66-1 
.58 On, 2H), 1.23-1.20 (m, 1H) . 
. 5 MS (ESI+) 549 (MHl, 33%) . 

mMM 4 6 

l E NMR(300MHz, CDC1 3 ) a ppm 7. 43-7. 18 On, 7H), 6.87-6.84 (m, 1H), 5.54 (d, 
J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1H), 3.64 (s, 3H), 3.39-3.35 On, 1H), 3. 
28-3.24 On, 1H), 2.91-2.84 On, 2H), 2.68-2.61 (m, 1H), 1.85-1.83 (m, 1H), 
10 1.65-1.57 On, 2H), 1.25-1.20 On, 1H). 
MS (ESI+) 549 (MHl, 31%) . 

mmm 4 7 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 59-7. 51 (m, 4H), 7.43-7.40 On, 1H), 7.24-7.1 
7 On, 2H), 6.82 (d, J=7. 1Hz, 1H), 5.55 (d, J=17. 6Hz, 1H), 5.48 (d, J=17. 6Hz 
15 , 1H), 3.63 (s, 3H), 3.40-3.37 (m, 1H), 3.30-3.25 On, 1H), 2.93-2.86 (m, 2, 
H), 2.71-2.63 Ob, 1H), 1.84-1.52 On, 3H), 1.23-1.19 On, 1H). 
MS (ESI+) 490 (MHl, 54%) . 
miMM 4 8 

'H NMR(300MHz, CDC1 3 ) d ppm 7. 43-7. 33 (m, 2H), 7.24-7.16 (m, 1H), 7.05-6.9 
20 6 (m, 3H), 6.83-6.80 On, 2H), 5.55 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1 
H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3.29-3.25 On, 1H), 2.94-2.85 (m, 2H), 
2.69-2.63 (m, 1H), 1.86-1.84 On, 1H), 1.67-1.55 On, 2H), 1.25-1.18 (m, 1H 
). 

MS (ESI+) 483 (MHl, 85%) . 
25 H1M4 9 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.32-7.16 (m, 3H), 6.84-6.7 
5 On, 4H), 5.54 (d, J=17.2Hz, 1H), 5.48 (d, J=17.2Hz, 1H), 3.81 (s, 3H), 3 
.62 (s, 3H), 3.39-3.35 (m, 1H), 3.28-3.23 (m, 1H), 2.92-2.84 (m, 2H), 2.6 
9-2.62 (m, 1H), 1.84-1.82 On, 1H), 1.65-1.58 (m, 2H), 1.22-1. 20 (m, 1H). 
30 MS (ESI+) 495 (MHl, 57%) . 
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^Mffl 5 0 

! H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.23-7.16 (m, 2H), 6.85-6.8 
1 (m, 1H), 6.38 (s, 2H), 6.37 (s, 1H), 5.54 (d, J=17. 1Hz, 1H), 5.48 (d, J= 
17.1Hz, 1H), 3.78 (s, 6H), 3.60 (s, 3H), 3.40-3.36 (m, 1H), 3.29-3.24 (m, 
.5 1H), 2.93-2.84 (m, 2H), 2. 69-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1.67-1.58 (m 
, 2H), 1.26-1.18 (m, 1H). 
MS (ESI+) 525 (M + +l, 59%) . 

mmm 5 1 

! H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (m, 3H), 6.84-6.7 
10 1 (m, 4H), 5.54 (d, J=17.4Hz, 1H), 5.48 (d, J=17.4Hz, 1H), 3.87-3.83 (m, 4 

H), 3.61 (s, 3H), 3.39-3.36 (m, 1H), 3.28-3.24 (m, 1H), 3.19-3.16 (m, 4H), 
2.92-2.84 (m, 2H), 2.68-2.61 (m, 1H), 1.84-1.82 (m, 1H), 1.65-1.52 (m, 2H 

), 1.21-1.18 (m, 1H). 

MS (ESI+) 550 (MHl, 26%) . 
15 2 

»H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.23-7.18 (m, 4H), 6.99-6.94 
(m, 2H), 6.84-6.83 (m, 1H), 5.54 (d, J=l 8.1Hz, 1H), 5.47 (d, J=18. 1Hz, 
1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.38-3.34 (m, 1H), 3.26-3.22 (m ,1H), 

2.90- 2.83 (m, 2H), 2.67-2.60 On, 1H), 1.85-1.82 (m, 1H), 1. 65-1.52 (m, 
20 2H), 1.25-1.18 (m, 1H). 

MS (ESI+) 495 (M + +l, 100%) . 

mmm 5 3 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.23-7.12 (m, 4H), 6.93-6.89 

(m, 2H), 6.83-6.80 (m, 1H), 5.54 (d, J=17.4Hz, 1H), 5.47 (d, J=17.4Hz, 

25 1H), 3.82 (s, 3H), 3.61 (s, 3H), 3.38-3.34 (m, 1H), 3.25-3.21 (m, 1H), 

2.91- 2.84 (m, 2H), 2.68-2.61 (m, 1H), 1.85-1.82 (m, 1H), 1.65-1.44 (m, 
2H), 1.26-1.21 (m, 1H). 

MS (ESI+) 495 (MHl, 100%) . 

mmm 5 4 

30 l E NMR (400MHz, CDC1 3 ) 6 ppm 7. 54-7. 50 (m, 2H), 7.48-7.47 (m, 2H), 7.41 (dd, 
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J=1.5, 7.8Hz, 1H), 7.28-7.18 On, 2H), 6.82 (dd, J=1.3, 7. 3Hz, 1H), 5.51 
On, 2H), 3.64 (s, 3H), 3.41-3.37 On, 1H), 3.27-3.24 On, 1H), 2.91-2.85 On, 
2H), 2.66 (dd, J=9. 0, 12. 1Hz, 1H), 1.68-1.53 On, 3H), 1.22-1.19 On, 1H). 
MS (ESI+) 533 (M + +l, 100%) . 
. 5 $$MM 5 5 

l H NMR (400MHz, CDC1 3 ) <5 ppm 7. 42-7. 40 (m, 1H), 7.26-7.18 On, 2H), 6.88-6.74 
On, 4H), 5.51-5.50 On. 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.62 (s, 3H), 
3.39-3.36 On, 1H), 3.27-3.24 On, 1H), 2.91-2.85 On, 2H), 2.68-2.63 On, 
1H), 1.88-1.84 On, 1H), 1.68-1.56 On, 2H), 1.21-1.19 On, 1H). 
10 MS (ESI+) 525 (M + +l, 100%) . 

mmm 5 6 

'H NMR (400MHz, CDC1 3 ) <5ppm7.37 (dd, J=1.6, 7. 8Hz, 1H), 7.27-7.16 On, 3H), 

6.81-6.77 On, 4H), 5.52-5.42 On, 2H), 4.11-4.09 (m, 2H), 3.74-3.71 .On, 

2H), 3.58 (s, 3H), 3.43 (s, 3H), 3.45-3. 38 On, 1H), 3.25-3.15 On, 1H), 

15 2.87-2.84 On, 2H), 2.68-2.63 On, 1H), 1.86-1.82 On, 1H), 1.63-1.58 On, 
1H), 1.58-1.51 On, 1H), 1.22-1.18 On, 1H). 

MS (ESI+) 539 (M + +l, 100%) . 

mmm 5 7 

'H NMR (400MHz, CDC1 3 ) <5ppm8.06 (dd, J=1.6, 7. 8Hz, 1H), 7.61-7.60 On, 1H), 
20 7.40 (dd, J=1.7, 7. 7Hz, 1H), 7.36-7.32 On, 1H), 7.23-7.19 On, 3H), 6.84 
(dd, J=1.6, 7.2Hz, 1H), 5.55-5.45 On,' 2H), 3.76 (s, 3H), 3.64 (s, 3H), 
3.38-3.50 On, 1H), 3.23-3.20 On, 1H), 2.89-2.82 On, 2H), 2. 68-2.63 On, 
1H), 1.87-1.82 On, 1H), 1. 63-1.56 On, 2H), 1.25-1.18 On, 1H). 
MS (ESI+) 523 (M + +l, 100%) . 

25 mmm 5 8 

'H NMR (400MHz, CDC 1 3 ) 6 ppm 8. 12-8. 09 (m, 2H), 7.41 (dd, J=1.5, 7. 8Hz, 1H), 
7.33-7.31 On, 2H), 7.24-7.19 On, 2H), 6.83-6.82 On, 1H), 5.55-5.46 On, 
2H), 3.94 (s, 3H), 3.63 (s, 3H), 3.40-3.37 (m, 1H), 3.28-3.25 On, 1H), 
2.91-2.85 On, 2H), 2.69-2.63 On, 1H), 2.27-1.85 On, 1H), 1.67-1.43 On, 
30 2H), 1.21-1.19 On, 1H). 
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MS (ESI+) 523 (M + +l, 100%) . 

mmm 5 9 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 On, 1H), 7.23-7.16 On, 2H), 6.87-6.81 

(m, 2H), 6.76-6.66 (m, 2H), 5.51-5.49 On, 2H), 4.26 (s, 4H), 3.67-3.36 On, 

.5 1H), 3.59 (s, 3H), 3.39-3.35 On, 1H), 3. 28-3.23 Cm, 1H), 2.92-2.88 On, 

2H), 2.68-2.61 On, 1H), 1.85-1.82 On, 1H), 1.65-1.45 On, 2H), 1.26-1.21 
On, 1H). 

MS (ESI+) 523 (M + +l, 11%) . 

mmm 6 o 

10 'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 43-7. 40 On, 1H), 7.27-7.16 On, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1H), 3.26 (s, 
3H), 3.40-3.36 On, 1H), 3.29-3.25 On, 1H), 2.94-2.84 On, 2H), 2.69-2.62 
On, 1H), 1.85-1.83 (m, 1H), 1.68-1.53 On, 2H), 1.26-1.18 On, 1H). 
MS (ESI+) 549 (M + +l, 33%) . 

15 MMM6 1 

»H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.31-7.16 (m, 3H), 6.84-6.7 
4 (m, 4H), 5.57-5.44 (m, 2H), 4.03 (dd, J=6. 9, 13. 9Hz, 2H), 3.61 (s, 3H), 
3.39-3.35 (in, 1H), 3.23-3.21 (m, 1H), 2.92-2.89 (m, 2H), 2.71-2.64 (m, 1H) 
, 1.84-1.81 (m, 1H), 1.67-1.57 (m, 2H), 1.41 (t, J=6. 9Hz, 3H), 1.26-1.24 ( 
20 m, 1H). 

MS (ESI+) 509 (M + +l, 12%) . 

mmm 6 2 

8- [ (3R) -3-7 ^ / tf ^ U 5? >- W )V\ -7- (2-7 ^P;Wt > -J)V) 7x7 
25 ^>-l, 7-^t FD-6EK/U >-6-^*> 

o o 

NHBoc NH 2 

mmmi 6 tui©^, 6 2<DK&m* 
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'H NMR (300MHz, CDC1 3 ) <5ppm 7.40 (t, J=7.9Hz, 2H), 7.27-7.08 (m, 6H), 6.70 

(d, J=7.5Hz, 1H), 5.44 (d, J=16.3Hz, 1H), 5.35 (d, J=16.3Hz, 1H), 3.61 (s, 
3H), 3.39-3.36 On, 1H), 3.29-3.24 (m, 1H), 2.92-2.82 On, 2H), 2.71-2.63 

.5 (m, 1H), 2.37 (s, 3H), 1.85-1.81 (m, 1H), 1.65-1.53 On, 2H), 1.27-1.21 (m, 
1H). 

MS (ESI+) 445 (M + +l, 18%) . 

mmm 6 3 

10 8- [(310-3-7 5 S tf^U z?>-\-- OV]-l-(2-^)V^>-J)V)-\-^)V-2- (3-^ 
h^>7i;^'» -1,7-^t Fn-6H-yu >-6-^"> 



20 





NHBoc NH 2 

mm i 6tni0^, *fjsT^##McD^-a-^^ zmmm 6 



15 'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 32-7. 12 (m, 4H), 6.83-6.69 (m, 4H), 5.41-5.32 

(m, 2H), 3.81 (s, 3H), 3.59 (s, 3H), 3.40-3.29 (m, 2H), 2.93-2.86 (m, 2H), 

2.71-2.64 On, 1H), 2.37 (s, 3H), 1.88-1.85 (m, 1H), 1.65-1.43 (m, 2H), 

1.26-1.21 On, 1H). 

MS (ESI+) 475 (M + H, 14%) . 



mmm 6 4 

8- [ (3R) -3-7 5 J U ^>-l~f )V\ -7- (2-# D D'Oi?;!/) -1-^ x 7 
o °P0 o °PO 

NHBoc NH 2 
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tevt-y^JV {(3R)-l-[7-(2-^PD^>^;V)-l-^^;i/-6-^-^V-2-^^/^ 

~>-6, FD-m-yu >-8— r;w tf^u >?>-3-<f ;w#;wt*- h (0. 75 g) 

(9.5 mL) fc, (2N, 0.80 mL) £SH&T?:6n*., 85°C7r 

. 5 iC^oTSMCDib'&t) (625 mg) ^SfiM<tl/T#fc„ 

'H NMR (400MHz, DMS0-d 6 ) <5 ppm 8. 05-7. 95 (br, 3H), 7.53-7.47 Cm, 3H), 7.35- 
7.26 (m, 5H), 6.76 (d, J=6. 3Hz, 1H), 5.43 (s, 2H), 3.52-3.49 (m, 1H), 3.48 
(s, 3H), 3.39-3.32 (m, 1H), 3.05-3.00 (m, 2H), 2.83-2.79 (m, 1H), 1.91- 
1.88 (m, 1H), 1.67-1.51 On, 1H), 1.47-1.44 (m, 2H). 

10 MS (ESI+) 465 (M + +l, 100%) . 

mmm 6 4 tmm^m-v. 65-94 <d#> 
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o 70 



NH 2 HCI 



mmm e e HO iQr 0 9 o 

mmm e 7 Eto iQr° s 9 

H»J6 9 TQf 4MK»9 2 



H«J 7 0 [\ J ###| 9 3 



HWJ 7 1 " ~ iQf 0 ##01 9 4 

7 2 A ^°iQr 0 9 5 

H»«J 7 3 V°lf^r 0 ##0i] 9 6 

nam 1 4 nr°iQr 0 9 7 

H»>]7 5 <oX^° #*«3 2 

n%04 7 6 F f°t0t o 9 8 

mtffl 7 7 F3C ° iQf 0 ##0J 6 0 
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mmm 7 8 f ^ 0 -Qf ° ^mm 9 9 

mmm i 9 f 3 c^o^o 1 0 0 

F 

mmm s 0 f ^°]Qf 0 &mm 1 0 1 

81 F P'°0' 0 #*«10 2 



##^J 1 0 3 



o 

^wj 8 3 Ho J< - 0 ipj 0 &mm 1 0 4 

o 

H«J 8 4 Me0^ 0 -|j^ 0 ##0IJ 1 0 5 

^' J85 Me0^ 0 0° #**10 6 

O 

8 6 HO~-Q^° 1 0 7 

HJ»J 8 7 ^ ^ m 1 ° 8 

o 2 

mmm s s Eto^ 0 ^- 0 ## ^ J 1 0 9 



mmn s 9 rrv° 1 1 0 

o 
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0mm 5 7 
111 

##0>J1 1 2 
##$|J 1 3 2 

1 2 7 

HJfifll 6 5 

*H NMR (400MHz, DMS0-d 6 ) <5ppm 8.34 (br, 3H), 7.53-7.51 (m, 1H), 7.41-7.28 
5 (m, 3H), 6.93-6.87 Cm, 4H), 5.48 (d, J=17.4Hz, 1H), 5.43 (d, J=17.4Hz, 
1H), 3.78 (s, 3H), 3.57-3.54 (m, 1H), 3.46 (s, 3H), 3.32-3.24 (m, 1H), 
3.13-3.04 (m, 2H), 2.85-2.76 (m, 1H), 1.97-1.90 (m, 1H), 1.72-1.64 (m, 
1H), 1. 58-1. 52 (m, 1H), 1.48-1.40 (m, 1H). 
MS (ESI+) 495 (M + +l, 57%) . 
10 ^MM6 6 

•H NMR (300MHz, DMS0-d 6 ) <5ppm 8.34 (br, 3H), 7.52 (d, J=7. 7Hz, 1H), 7.36- 
7.22 (m, 3H), 6.85 (d, J=7. 1Hz, 1H), 6.76-6.69 (m, 3H), 5.48 (d, J=18.1Hz, 
1H), 5.42 (d, J=18. 1Hz, 1H), 3.59-3.55 (m, 1H), 3.45 (s, 3H), 3.30-3.28 
(m, 1H), 3.16-3.05 (m, 2H), 2.85-2.83 (m, 1H), 1.92-1.90 (m, 1H), 1.70- 
15 1.68 (m, 1H), 1.56-1.47 On, 3H). 
MS (ESI+) 481 (M + H, 100%) . 

mmm q i 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8. 19 (br, 3H), 7,52 (t, J=7. 5Hz, 1H), 7.40- 



mmm 9 0 


MeO' l Sj^V 0 


mmm 9 1 




mmm 9 2 


0 


mmm 9 3 




mmm 9 4 


C CH2 
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7.25 Cm, 3H), 6.91-6.78 (m, 4H), 5.45 (s, 2H), 4.05 (dd, J=6. 8, 13.8Hz, 

2H), 3.60-3.59 On, 1H), 3.44 (s, 3H), 3.32-3.30 (m, 1H), 3.10-3.03 (m, 

2H), 2.85-2.78 (m, 1H), 1.92-1.90 On, 1H), 1.70-1.67 On, 1H), 1.55-1.46 
On, 2H), 1.34 (t, J=6.8Hz, 3H). 
.5 MS (ESI+) 509 (M + +l, 12%) . 

mmm 6 8 

'H NMR(300MHz, DMS0-d 6 ) <5ppm 8.19 (br, 3H), 7.52-7.48 (m, 1H), 7.37-7.24 

On, 3H), 6.88-6.76 (m, 4H), 5.43 (s, 2H), 4.66-4.57 On, 1H), 3.54-3.52 (m, 

1H), 3.45 (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.01 (m, 2H), 2.80-2.78 On, 

10 1H), 1.90-1.88 On, 1H), 1.68-1.66 (m, 1H), 1.51-1.47 On, 2H), 1.. 27 (d, 
J=6.0Hz, 6H). 

MS (ESI+) 523 (M + +l, 100%) . 

mmme 9 

>H NMR (300MHz, DMS0-d 6 ) <5ppm 8.29 (br, 3H), 7.51-7.48 (m, 1H), 7.38-7.26 

15 On, 3H), 6.90-6.78 On, 4H), 5.46 (d, J=18. 3Hz, 1H), 5.40 (d, J=18.3Hz, 

1H), 3.93 (t, J=6. 5Hz, 2H), 3.58-3.50 On, 1H), 3.45 (s, 3H), 3.30-3.28 On, 

1H), 3.11-3.05 On, 2H), 2.81-2.79 (m, 1H), 1.90-1.88 (m, 1H), 1.76-1.69 
(m, 3H), 1.54-1.50 On, 2H), 0.97 (t, J=7.4Hz, 3H) . 
MS (ESI+) 523 (M + +l, 100%) . 

20 mmm 7 0 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.25 (br, 3H), 7.51 (d, J=7. 5Hz, 1H), 7.39- 
7.25 On, 3H), 6.91-6.84 On, 3H), 6.79 (d, J=7. 3Hz, 1H), 5.44 (s, 2H), 3.98 
(t, J=6.4Hz, 2H), 3.59-3.55 (m, 1H), 3.46 (s, 3H), 3.29-3.27 On, 1H), 
3.11-3.04 (m, 2H), 2. 84-2.78 On, 1H), 1.92-1.90 (m, 1H), 1.73-1.66 (m, 
25 3H), 1.53-1.38 (m, 4H), 0.94 (t, J-7. 3Hz, 3H). 
MS (ESI+) 537 (M + +l, 100%) . 
MMM 7 1 

'H NMR(300MHz, DMS0-d 6 ) <5ppm 8.21 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.38- 
7.24 (m, 3H), 6.90-6. 77 On, 4H), 5.43 (s, 2H), 3.76-3.73 (m, 2H), 3.59- 
30 3.56 On, 1H), 3.45 (s, 3H), 3.29-3.26 On, 1H), 3.09-3.02 (m, 2H), 2.81- 
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2.79 Cm, 1H), 2.06-1.89 (m, 2H), 1.69-1.66 (m, 1H), 1.52-1.46 (m, 2H), 

0.97 (d, J=6.6Hz, 6H). 

MS (ESI+) 537 (M + +l, 100%) . 

mrnm 1 2 

.5 'H NMR (300MHz, DMS0-d 6 ) <5ppm8. 32 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.37- 
7.24 (m, 3H), 6.89-6.83 (in, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 3.81 

(d, J=7.0Hz, 2H), 3.55-3.51 (m, 1H), 3.45 (s, 3H), 3.27-3.25 (m, 1H), 

3.10-3.04 (m, 2H), 2.80-2.78 (m, 1H), 1.90-1.87 (m, 1H), 1.69-1.67 (m, 

1H), 1.53-1.35 (m, 2H), 1.23-1.21 (m, 1H), 0.55-0.53 (m, 2H), 0.34-0.31 

10 (m, 2H). 

MS (ESI+) 535 (M + +l, 100%) . 

mnm 7 3 

'H NMR (300MHz, DMS0-d 6 ) <5 ppm 8. 08 . (br, 3H), 7.52-7.49 (m, 1H), 7.41-7.24 
(m, 3H), 7.03-6.98 (m, 2H) , 6.90-6.87 (m, 1H), 6.78-6.75 (m, 1H), 5.43 
15 (s, 2H), 3.88-3.84 (m, 1H), 3.52-3.47 (m, 1H), 3.45 (s, 3H), 3.29-3.27 (m, 
1H), 3.07-3.03 (m, 2H), 2.81-2.78 (m, 1H), 1.92-1.89 (m, 1H), 1.70-1.68 
(m, 1H) , 1.51-1.46 (m, 2H) , 0.80-0.76 (m, 2H) , 0.69-0.65 (m, 2H). 
MS (ESI+) 521 (M + +l, 100%) . 

mmm 7 4 

20 'H NMR(300MHz, DMS0-d 6 ) <5ppm 8.20-8.13 (m, 3H), 7.51 (d, J=7. 5Hz, 1H), 

7.37-7. 24 (m, 3H), 6.90-6.76 (m, 4H), 5.43 (s, 2H), 4.73-4.64 (m, 1H), 

3.52-3.50 (m, 1H), 3.45-3.43 (m, 1H), 3.44 (s, 3H), 3.05-3.01 (m, 2H), 

2.83-2. 76 On, 1H), 2.44-2.41 (m, 2H), 2.07-2.01 (m, 2H) , 1.90-1.87 (m, 
1H), 1.82-1.47 (m, 5H) . 

25 MS (ESI+) 535 (M + H, 100%) . 

mnm 7 5 

'H NMR (300MHz, DMS0-d 5 ) 6 ppm 8.33 (br, 3H), 7.52 (d, J=7. 5Hz, 1H), 7.36- 
7.26 (m, 2H), 7.00-6.96 (m, 2H), 6.83-6.74 (m, 2H), 6.10 (s, 2H), 5.45 (s, 
2H), 3.57-3.54 (m, 1H), 3.45 (s, 3H), 3.30-3.27 (m, 1H), 3.14-3.04 (m, 
30 2H), 2.86-2.80 (m, 1H), 1.92-1.90 (m, 1H), 1.71-1.69 (m, 1H), 1.58-1.46 
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On, 2H). 

MS (ESI+) 509 (M + H, 34%) . 

mrnw7 6 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.36 (br, 3H), 7.58-7.50 (m, 2H), 7.36-7.16 
.5 (m, 6H), 6.82 (d, J=6. 4Hz, IE), 5.46 (d, J=18. 1Hz, 2H), 3.60-3.55 (m, 1H), 
3.47 (s, 3H), 3.29-3.27 On, 1H), 3.14-3.04 (ra, 2H), 2.86-2.79 (m, 1H), 
1.92-1.90 On, 1H), 1.71-1.46 (m, 3H). 
MS (BSI+) 531 (M + +l, 100%) . 

10 'H NMR(300MHz, DMS0-d 6 ) (5ppm 8.22 (br, 3H), 7.62 (t, J=8. 2Hz, 1H), 7.52- 
7.45 (m, 2H), 7.41-7.24 (m, 4H), 6.78-6.76 (m, 1H), 5.44 (s, 2H), 3.54- 
3.50 (m, 1H), 3.46 (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.02 (m, 2H), 2.80- 
2.78 (m, 1H), 1.90-1.88 On, 1H), 1.69-1.67 (m, 1H), 1.52-1.47 On, 2H). 
MS (ESI+) 549 (M + +l, 33%) . 

15 mmm7 8 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.35 (br, 3H), 7.50 (d, J=7. 5Hz, 1H), 7.40 
(t, J=8. 1Hz, 1H), 7.34-7.24 On, 2H), 7.03-6.93 (m, 3H), 6.85-6.80 (m, 1H) 
, 6.59-6.57 On, 0.25H), 6.40-6.38 On, 0.5H), 6.22-6.20 On, 0.25H), 5.44 
(t, J=18.4Hz, 2H), 4.38-4.27 (m, 2H), 3.58-3.53 On, 1H), 3.45 (s, 3H), 
20 3.28-3.26 (m, 1H), 3.13-3.06 (in, 2H), 2.82-2.80 On, 1H), 1.90-1.88 (m, 
1H), 1.69-1.67 On, 1H), 1.54-1.34 On, 2H) . 
MS (ESI+) 545 (M + H, 100%) . 

mmm 1 9 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.36 (br, 3H), 7.51-7.40 On, 2H), 7.34-7.25 

25 On, 2H), 7.09-6.98 On, 3H), 6.85-6.80 On, 1H), 5.44 (t, J=18.3Hz, 2H), 

4.80 (dd, J=8.9, 17.7Hz, 2H) , 3.58-3.53 On, 1H), 3.45 (s, 3H), 3.29-3.27 

On, 1H), 3.13-3.06 On, 2H), 2.82-2.80 On, 1H), 1.90-1.88 On, 1H), 1.69- 
1.67 On, 1H), 1.54-1.34 On, 2H). 
MS (ESI+) 563 (M + +l, 100%) . 

30 mmn 8 o 
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l E NMR (300MHz, DMS0-d 6 ) <5ppm8. 34 (br, 3H), 7.59 (t, J=8. 5Hz, 1H), 7.52- 
7.48 On, 1H), 7.36-7.26 On, 5H), 7.03-7.01 On, 0. 25H), 6. 86-6.84 On, 
0.5H), 6.82-6.79 On, 1H), 6.68-6.66 On, 0.25H), 5.44 (t, J=18. 5Hz, 2H), 
3.57-3. 53 On, 1H), 3.45 (s, 3H), 3.27-3.25 On, 1H), 3.13-3.02 On, 2H), 
. 5 2.81-2.79 On, 1H), 1.90-1.88 On, 1H), 1.69-1.67 On, 1H), 1.53-1.44 On, 
2H). 

MS (ESI+) 581 (M + H, 100%) . 

mmm 8 1 

l H NMR (300MHz, DMS0-d 6 ) <5ppm 8.23 (br, 3H), 7.52-7.49 On, 1H), 7.39 (t, 

10 J=8. 1Hz, 1H), 7.34-7.24 On, 2H), 7.05-7.00 On, 2H), 6.94-6.91 On, 1H), 

6.79-6. 77 On, 1H), 5.43 (s, 2H), 4.96-4.56 On, 5H), 3.52-3.50 On, 1H), 

3.45 (s, 3H), 3.29-3.27 On, 1H), 3.10-3.03 On, 2H), 2.81-2.79 On, 1H), 

1.89-1.87 On, 1H), 1.68-1.66 On, 1H) , 1.50-1.46 On, 2H). 
MS (ESI+) 559 (M + H, 100%) . 

15 mmms2 

'H NMR(300MHz, DMS0-d 6 ) 5ppm 8.21 (br, 3H), 7.52-7.42 (m, 2H), 7.34-7.24 

On, 2H), 7.03-6.98 On, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 4.57-4.55 

On, 1H), 3. 58-3.54 On, 1H), 3.47 (s, 3H), 3.28-3.26 (m, 1H), 3.09-3.02 On, 

2H), 2.81-2.79 On, 1H), 2.10-2.04 On, 1H), 1.90-1.75 On, 3H), 1.50-1.46 
20 On, 2H). 

MS (ESI+) 557 (M + +l, 100%) . 

mmm 8 3 

•H NMR (400MHz, DMS0-d 6 ) <Sppm 8.24-8.19 On, 3H), 7.51 (dd, J=1.4, 7. 8Hz, 

1H), 7.38 (t, J=8.2Hz, 1H), 7.33-7.28 On, 2H), 6.93-6.88 On, 3H), 6.79 (d, 

25 J=8.9Hz, 1H), 5.44 (s, 2H), 4.71 (s, 2H), 3.54-3.48 On, 1H), 3.46 On, 3H), 

3.35-3.30 On, 1H), 3.10-3.05 On, 2H), 2.83-2.79 On, 1H) , 1.70-1.67 On, 
1H), 1. 59-1. 52 On, 1H), 1.45-1.44 (in, 2H). 
MS (ESI+) 539 (M + +l, 100%) . 

m$®M 8 4 

30 'H NMR (400MHz, DMS0-d 6 ) <5ppm 8. 19 (br, 3H), 7.52 (dd, J=1.4, 7. 8Hz, 1H), 
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7.41-7.29 (m, 4H), 6.97-6.96 (m, 1H), 6.94-6.90 (m, 1H), 6.79-6.77 (m, 
1H), 5.45 (s, 2H), 4.84 (s, 2H), 3.72 (s, 3H), 3.68-3.55 (m, 1H), 3.47 (s, 
3H), 3.35-3.30 (m, 1H), 3.10-3.05 (m, 2H), 3.04-3.00 (m, 1H), 1.91-1.89 
(m, 1H), 1.71-1.69 (m, 1H), 1.55-1.45 (m, 2H). 
.5 MS (ESI+) 553 (M + +l, 100%) . 

mmm 8 5 

l H NMR (400MHz, DMS0-d 6 ) <5ppm8. 19 (br, 3H), 7.52 (dd, J=1.4, 7. 8Hz, 1H), 

7.34-7.28 Cm, 2H), 7.22 (dd, J=2.3, 6.8Hz, 2H), 7.02 (dd, J=2. 3, 6. 8Hz, 

2H), 6.79 (dd, J=1.2, 7. 4Hz, 1H) , 5.44 (s, 2H), 4.85 (s, 2H), 3.72 (s, 
10 3H), 3.56-3.46 (m, 1H), 3.47 (s, 3H), 3.35-3.25 (m, 1H), 3.10-2.83 (m, 

2H), 2.83-2.73 (m, 1H), 1.91-1.85 (m, 1H), 1.69-1.67 (m, 1H), 1.55-1.46 
(m, 2H). 

MS (ESI+) 553 (M + +l, 100%) . 

mmm 8 6 

15 'H NMR(300MHz, DMS0-d 6 ) <5ppm 8.17 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.43 
(t, J=7.9Hz, 1H), 7.36-7.23 (m, 4H), 7.15 (d, J=7. 9Hz, 1H), 6.78 (d, 
J=7.5Hz, 1H), 5.44 (s, 2H), 4.55 (s, 2H), 3. 54-3.52 (m, 1H), 3.47 (s, 3H), 
3.31-3.29 (m, 1H), 3.09-3.02 (m, 2H), 2.85-2.78 (m, 1H), 1.91-1.89 (m, 
1H), 1.69-1.67 (m, 1H), 1.54-1.47 (m, 2H). 

20 MS (ESI+) 495 (M + +l, 100%) . 

mmm 8 1 

'H NMR(400MHz, DMS0-d 6 ) 6ppm 8.41 (br, 3H), 8.06 (d, J=8. 6Hz, 2H), 7.62 
(d, J=8.7Hz, 2H), 7.53-7.51 (m, 1H), 7.35-7.26 (m, 2H), 6.79 (d, J=6.4Hz, 
1H), 5.43 (s, 2H), 3.55-3. 52 (m, 1H), 3.50 (s, 3H), 3.31 (s, 3H), 3.30- 
25 3.29 (m, 1H), 3.01-3.08 (m, 2H), 2.83-2.76 (m, 1H), 1.95-1.88 (ra, 1H), 
1.73-1.65 (m, 1H), 1.63-1.38 (m, 2H). 
MS (ESI+) 543 (M + +l, 100%) . 

mt&M 8 8 

'H NMR (300MHz, DMS0-d 6 ) 6ppm 8.23 (br, 3H), 7.51-7.49 (m, 1H), 7.37-7.27 
30 (m, 3H), 6.89-6.86 (m, 1H), 6.80-6.79 (m, 1H), 6.88 (t, J=2. 3Hz, 1H), 
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6.53-6.50 On, 1H), 5.44 (s, 2H), 4.16 (dd, J=7. 0, 14.2Hz, 2H), 3.55-3.50 
On, 1H), 3.44 (s, 3H), 3.28-3.26 (m, 1H), 3.07-3.04 (m, 2H), 2.80-2.68 (m, 
3H), 2.41-2.36 Ob, 2H), 1.94-1.90 On, 3H), 1.70-1.67 On, 1H), 1.55-1.44 
On, 2H), 1.12 (t, J=7.1Hz, 3H). 
. 5 MS (ESI+) 607 (M + +l, 100%) . 
8 9 

'H NMR(400MHz, DMS0-d 6 ) <5ppm 8.08-8.04 On, 5H), 7.52 (dd, J=1.4, 7. 8Hz, 
1H), 7.45-7.43 On, 2H), 7.34-7.28 On, 2H), 6.77 (d, J=7. 5Hz, 1H), 5.44 (s, 
2H), 3.55-3.50 On, 1H), 3.48 (s, 3H), 3.35-3. 29 On, 1H), 3.08-3.01 (m, 
10 2H), 2.82-2.80 (m, 1H), 1.91-1.88 On, 1H), 1.69-1.68 (in, 1H), 1.47-1.44 
On, 2H). 

MS (ESI+) 509 (M + H, 100%) . 

mmm 9 0 

l E NMR(400MHz, DMS0-d 6 ) <5ppm 7.99 (br, 3H), 7.94-7.89 On, 2H), 7.66-7.62 

15 On, 2H), 7.53-7.51 On, 1H), 7.33-7.28 On, 2H), 6.77 (dd, J=1.4, 7. 9Hz, 

1H), 5.44 (s, 2H), 3.89 (s, 3H), 3.49 (s, 3H), 3.50-3.40 On, 1H), 3.35- 

3.25 On, 1H), 3.06-3.01 On, 2H), 2.81-2.78 (m, 1H), 1.69-1.61 On, 1H), 

1.92-1.89 On, 1H), 1.52-1.44 On, 2H). 
MS (ESI+) 523 (M + H, 100%) . 

20 $mm 9 1 

'H NMR(400MHz, DMSO-d 6 ) <5ppm 8.11 On, 3H), 7.52 (dd, J=1.4, 7. 8Hz, 1H), 

7.40-7.28 On, 6H), 7.29 (t, J H _ F =74. OHz, 1H), 6.77 (d, J=6. 2Hz, 1H), 5.45 

(s, 2H), 3.50-3.47 (in, 1H), 3.47 (s, 3H), 3.40-3.30 On, 1H), 3.08-3.02 

On, 2H), 2.85-2.79 On, 1H), 1.90-1.85 On, 1H), 1.68-1.60 On, 1H), 1.51- 
25 1.46 On, 2H). 

MS (ESI+) 531 (M + +l, 100%) . 

mrnrn 9 2 

'H NMR (400 MHz, MeOH-d 4 ) <5 ppm 7.50-7.44 On, 1H), 7.36-7.08 On, 4H), 

6.84-6.74 On, 2H), 5.56 (s, 2H), 4.89-4.70 (m, 1H), 3.78 (s, 3H), 3.68- 

30 3.60 On, 2H), 3.58 (s, 3H), 3.44-3.34 On, 1H), 3.26-3.18 On, 1H), 3.05- 
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2.92 Cm, 1H), 2.90-2.79 (m, 1H), 2.78-2.66 Cm, 1H), 2.30-2.12 (m, 2H), 
2.10-2.01 (m, 1H), 1.84-1.72 (m, 1H), 1. 68-1.53 Cm, 2H). 
MS (ESI+) 579 CM + +1, 100%) 

$mm 9 3 

5 ! H NMR (400 MHz, MeOH-d 4 ) 6 ppm 7. 50-7. 13 Cm, 9H), 5.56 (s, 2H), 3.80-3.69 
Cm, 1H), 3.55 Cs, 3H), 3.44-3.34 Cm, 1H), 3.31-3.22 Cm, 1H), 3.15-3.00 Cm, 
2H), 2.12-2.00 Cm, 1H), 1.89-1.75 Cm, 1H), 1.70-1.51 Cm, 2H). 
MS (ESI+) 464 CMHl, 100%) 
$$MM 9 4 

10 'H NMR (400 MHz, MeOH-d 4 ) 6 ppm 7.48-7.40 Cm, 1H), 7.38-7.05 Cm, 7H), 
6.98-6.88 (m, 1H), 5.58 (s, 2H), 4.31 (s, 2H), 3.78-3.69 (m, 1H), 3.68- 
3.59 (m, 2H), 3.65 (s, 3H), 3.49-3.36 (m, 1H), 3.05-2.95 (m, 1H), 2.13- 
2.00 (m, 1H), 1.82-1.70 (m, 1H), 1.69-1.52 (m, 2H) 
MS (ESI+) 463 (MHl, 100%) 

15 

MMM 9 5 

8- [ (3R) -3-y 5 y u >- w ;w -7- (2-y > -j)V) -l-y ^)V-2-y x. j 

^^-1,7-^h Fn-6H-^°U >-6-^> mBM 

NHBoc NH 2 . 

'H NMR (400MHz, DMS0-d 6 ) 6 ppm 8.25 (br, 3H), 7.51-7.45 (m, 2H), 7.34-7.28 
(m, 3H), 7.22-7.06 (m, 3H), 6.57 (d, J=7. 1Hz, 1H), 5.41 (d, J=17. 2Hz, 
1H), 5.35 (d, J=17. 2Hz, 1H), 3.56-3.53 (m, 1H), 3.46 (s, 3H), 3.30-3.27 
25 (m, 1H), 3.10-3.03 (m, 2H), 2.83-2.76 (m, 1H), 2.33 (s, 3H), 1.91-1.88 (m, 
1H), 1. 68-1.65 (m, 1H), 1.54-1.40 (m, 2H). 
MS (ESI+) 445 (M + +l, 18%) . 
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mmm 9 5 trnmo^fe-v, ttf&-?z>&%M<D<k&®fr zmmm 9 6 ~ 1 0 5 <Dit 



N 



1 M '>-N > 
r2 ^ n 1L. n ^ 

NH 2 HCI 

mmmrn^ R 2 mm^mmn 

n»j9 e HO Tf^r° #^yi 1 4 

HSS0IJ9 7 MeO^Q^O #^0|J1 1 5 

HW0 9 8 Et °TQr° ##0"J1 1 6 

^»j9 9 ^Or 0 ***M 1 7 

H»J 1 0 0 O°0"° # ^' J 1 1 8 

mmm 1 0 1 &°X^° 1 1 9 

mmm 1 0 2 F ^°lQr 0 #^'J 1 2 0 



FgCO^pO 



^JfcflJ 10 3 11^ ^gsgg t 2 1 

MeQ 

nmm 1 0 4 jf^° # ^ 0IJ t 2 2 



aseno5 <oX^° #swi23 



3$|9 6 
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•H NMR (300MHz, DMS0-d 6 ) <5ppm8. 23 (br, 3H), 7.26-7.06 (m, 4H), 6.74-6.68 
(m, 3H), 6.57 (d, J=7.0Hz, 1H), 5.38 (s, 2H), 3.57-3.54 (m, 1H), 3.43 (s, 
3H), 3.31-3.29 (m, 1H), 3.11-3.04 (m, 2H), 2.81-2.79 On, 1H), 2.33 (s, 
3H), 1.90-1.88 On, 1H), 1. 68-1.66 (m, 1H), 1.51-1.42 (m, 2H). 
5 MS (ESI+) 461 (M + +l, 100%) . 



mmm 9 7 

'H NMR(300MHz, DMS0-d 6 ) <5ppm 7.83 (br, 3H), 7.36 (t, J=7. 9Hz, 1H), 7.26- 
7.05 (m, 3H), 6.92-6.84 (m, 3H), 6.55 (d, J=7. 1Hz, 1H), 5.41 (d, J=17. 0Hz, 
1H), 5.34 (d, J-17. OHz, 1H), 3.77 (s, 3H), 3.54-3.51 (m, 1H), 3.44 (s, 
10 3H), 3.23-3.17 (m, 1H), 3.04-2.97 (m, 2H), 2.80-2.74 (m, 1H), 2.33 (s, 
3H), 1.90-1.84 On, 1H), 1.69-1.60 (m, 1H), 1.51-1.40 (m, 2H). 
MS (ESI+) 475 (M + +l, 14%) . 
^MM 9 8 

! H NMR (300MHz, DMS0-d 6 ) <5ppm8. 18 (br, 3H), 7.36 (t, J=8. 1Hz, 1H), 7.23- 
15 7.07 (m, 3H), 6.91-6.84 (m, 3H), 6.57 (d, J=7. 3Hz, 1H), 5.38 (s, 2H), 4.04 
(dd, J=6.8, 13.8Hz, 2H), 3.54-3.52 (m, 1H), 3.46 (s, 3H), 3.32-3.30 (m, 
1H), 3.09-3.05 (m, 2H), 2.83-2.80 (m, 1H), 2.34 (s, 3H), 1.92-1.90 (m, 
1H), 1. 69-1.67 (m, 1H), 1.51-1.46 (m, 2H), 1.34 (t, J=6. 9Hz, 3H). 
MS (ESI+) 489 (M + +l, 100%) . 

20 gmm 9 9 

l H NMR (300MHz, DMS0-d 6 ) <5ppm8.18 (br, 3H), 7.35 (t, J=7. 9Hz, 1H), 7.23- 
7.07 On, 3H), 6.89-6.82 On, 3H), 6.57 (d, J=7. 5Hz, 1H), .5.38 (s, 2H), 
4.66-4.58 On, 1H), 3.57-3.55 On, 1H), 3.46 (s, 3H), 3.32-3.30 (m, 1H), 
3.10-3.03 On, 2H), 2.83-2.77 (m, 1H), 2.34 (s, 3H), 1.92-1.90 On, 1H), 
25 1.69-1.67 On, 1H), 1.54-1.43 On, 2H), 1.28 (d, J=5. 8Hz, 6H). 
MS (ESI+) 503 (M + +l, 100%) . 
mMM 10 0 

'H NMR (300MHz, DMS0-d 6 ) Sppm 8.34 (br, 3H), 7.35 (t, J=8. 2Hz, 1H), 7.23- 
7.07 On, 3H), 6.88-6.83 On, 3H), 6.60 (d, J=7. 5Hz, 1H), 5.44 (d, J=16.9Hz, 
30 1H), 5.36(d, J=16.9Hz, 1H), 4.83-4.81 (m, 1H) , .3. 59-3. 56 (m, 1H), 3.45 (s, 
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3H), 3.32-3.30 (m, 1H), 3.14-3.07 (m, 2H), 2.85-2.81 Cm, 1H), 2.35 (s, 
3H), 1.94-1.92 (m, 3H), 1.73-1.43 (m, 9H). 
MS (ESI+) 529 (M + +l, 100%) . 

mrnm 1 o 1 

.5 'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.47 (br, 3H), 7.48-7.42 (m, 3H), 7.19-7.10 

On, 7H), 7.09-7.08 (m, 1H), 6.98-6.95 (m, 1H), 6.62 (d, J=7. 6Hz, 1H), 5.46 

(d, J=17. OHz, 1H), 5.37 (d, J=17.0Hz, 1H), 3.71-3.60 (m, 1H), 3.44 (s, 

3H), 3.36-3.23 (m, 1H), 3.19-3.06 (m, 2H), 2.88-2.79 (m, 1H), 2.34 (s, 

3H), 1.95-1.87 On, 1H), 1.79-1.69 On, 1H), 1.64-1.53 (m, 1H), 1.49-1.38 

10 On, 1H). 

MS (ESI+) 537 (M + H, 100%) . 

mt&M 102 

! H NMR (300MHz, DMSO-d 6 ) <5ppm 8.10 (br, 3H), 7.57-7.52 On, 1H), 7.23-7.07 
(m, 6H), 6.56 (d, J=7. 5Hz, 1H), 5.38 (s, 2H), 3.61-3.56 On, 1H), 3.47 (s, 
15 3H), 3.28-3.27 On, 2H), 3.08-3.01 On, 2H), 2.81-2.79 (in, 1H), 2.34 (s, 
3H), 1.92-1.90 (m, 1H), 1.67-1.65 (m, 1H), 1.53-1.46 On, 2H). 
MS (ESI+) 511 (M + H, 100%) . 
10 3 

'H NMR (300MHz, DMS0-d 6 ) tfppm 8.32 (br, 3H), 7.62 (t, J=8. 2Hz, 1H), 7.46- 
20 7.34 On, 3H), 7.24-7.06 On, 3H), 6.57 (d, J=7. 3Hz, 1H), 5.43 (d, J=17. OHz, 
1H), 5.36 (d, J=17. OHz, 1H), 3.58-3.55 On, 1H), 3.46 (s, 3H), 3.27-3.25 
(m, 1H), 3.11-3.04 On, 2H), 2.83-2.76 On, 1H), 2.34 (s, 3H),- 1.90-1.88 On, 
1H), 1.69-1.67 On, 1H), 1.53-1.41 On, 2H). 
MS (ESI+) 529 (M + +l, 100%) . 

25 mmm 104 

'H NMR(300MHz, DMS0-d 6 ) <5ppm 8.36 (br, 3H), 7.33-7.28 On, 1H), 7.23-7.06 

On, 4H), 6.88-6.81 On, 1H), 6.60 (d, J=7.0Hz, 1H), 5.42 (d, J=16. 9Hz, 1H), 

5.34 (d, J=l 6.9Hz, 1H), 3.76 (s, 3H), 3.59-3.53 On, 1H), 3.45 (s, 3H), 

3.28-3.20 On, 1H), 3.13-2.95 On, 2H), 2.90-2.75 On, 1H), 2.33 (s, 3H), 

30 1.90-1.84 On, 1H), 1.70-1.63 On, 1H), 1.56-1.49 On, 1H), 1.44-1.36 On, 
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1H). 

MS (ESI+) 493 (M + +l, 100%) . 
MMM 10 5 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.32 (br, 3H), 7.22-7.06 (m, 3H), 6.98-6.95 
5 (m, 2H), 6.74 (dd, J=2. 3, 8. 2Hz, 1H), 6.57 (d, J=7. 1Hz, 1H), 6.08 (s, 2H), 
5.42 (d, J=17. 1Hz, 1H), 5.35 (d, J=17. 1Hz, 1H), 3.54-3.49 (m, 1H), 3.43 
(s, 3H), 3.30-3.28 (m, 1H), 3.12-3.05 (m, 2H), 2.82-2.80 (m, 1H), 2.33 (s, 
3H), 1.90-1.88 (m, 1H), 1.69-1.67 (m, 1H), 1.52-1.43 (m, 2H). 
MS (ESI+) 489 (M + +l, 100%) . 

10 

mmm 1 o e 

8- [ (3R) U V s >- W )V\ -7- (2-# p p -%-y p ^ y*J)V) -\-^ 




15 mmm 6 4 ^mm^m-v, MmT^m^moit^m^ zmmm 1 0 6 <dk&® 

'H NMR (400MHz, DMS0-d 6 ) 6 ppm 8. 00-7. 99 (br, 3H), 7.52 (dd, J=5. 1, 8. 8Hz, 
1H), 7.51-7.47 (m, 2H), 7.35-7.23 (m, 4H), 6.77 (dd, J=2. 9, 9. 3Hz, 1H), 
5.39 (s, 2H), 3.48 (s, 3H), 3.42-3.32 (m, 2H), 3.06-2.84 (m, 2H), 2.70- 
20 2.63 (m, 1H), 1. 92-1.89 (m, 1H), 1.75-1.70 (m, 1H), 1.52-1.48 (m, 2H). 
MS (ESI+) 483 (M + +l, 100%) . 

mmm 6 4 tmmo^m-v, ni^t^mwit^m^^mmm 1 0 7 ~ 1 0 8 

25 
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R 



N 

2> 



o A 

N N 



NH 2 HCI 

R 2 



mmm 1 o 7 

H»J 1 0 8 



MeO 



F y O 



##01 1 2 5 
##0ll 1 2 6 



HJgfll 10 7 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8. 18 (br, 3H), 7.60-7.57 (m, 1H), 7.41-7.36 
5 (m, 1H), 7.25-7.22 (m, 1H), 6.93-6.86 (m, 3H), 6.71-6.68 (m, 1H), 5.40 (s, 

2H), 3.79 (s, 3H), 3.52-3.49 (m, 1H), 3.47 (s, 3H), 3.32-3.30 (m, 1H), 

3.11-3.03 (m, 2H), 2.86-2.82 (m, 1H), 1.92-1.90 (m, 1H), 1.75-1.71 (m, 
1H), 1.59-1.46 (m, 2H) . 
MS (ESI+) 513 (M + H, 100%) . 
10 H#g$]10 8 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 8. 15 (br, 3H), 7.59-7.49 (m, 2H), 7.22-7.12 

(m, 5H), 6.69-6.65 (m, 1H), 5.42 (d, J=17.9Hz, 1H), 5.37 (d, J=17.9Hz, 

1H), 3.51-3.48 (m, 1H), 3.46 (s, 3H), 3.30-3.28 (m, 1H), 3.10-3.02 (m, 

2H), 2.85-2.80 (m, 1H), 1.90-1.88 (m, 1H), 1.73-1.71 (m, 1H), 1.55-1.47 
15 (m, 2H). 

MS (ESI+) 549 (M + +l, 100%) . 

mmm 109 

8- [ (3R) -3-7 5 J tf ^ U V >-W M -7- (2-^7 D n ^ >z?)V) -\- ^ )V-2-^ 
20 U y-1, 7-i^t Fn-6H-7°U >-6-rt> 



WO 2004/096806 



PCT/JP2004/006104 



2 6 9 




8- [ (3R) -3-7 5 J tf^ U S> >-M ;W -7- (2-^7 p D ^ >z?)V) ^;i/-2- 

;i/x;i/^^;i/)-i,7-^t Ha-6H-yj >-6 (10 mg) ^^;^u> (2 mD £in 
^4>ioo o cT20B#rBiip^t#ufeo sjs^^25 o c^^snm, h;i/x> (20 

5 mL) *m^.«J3Ee* , r*21i:S3lfiI*D5gbfc. i$mfI^nYh^77 
^- (^U*y;V, ^DD^M/i^y-JV = 8/1) T*SiSf§ri:tJ;oT, 

mm<Dfc&m (5 mg) 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.22-7.14 (m, 2H), 6.84-6.8 
1 (d, J=7. 5Hz, 1H), 5.51-5.50 On, 2H), 3.87-3.83 (m, 4H), 3.54 (s, 3H), 3. 
10 46-3.45 (m, 1H), 3.31-3.30 (m, 1H), 3.23-3.20 (m, 4H), 2.97-2.93 (m, 2H), 
2.76-2.68 On, 1H), 1.80-1.74 (m, 3H), 1.26-1.24 (m, 1H). 
MS (ESI+) 458 (MHl, 49%) . 



mmm no 

15 8- [ (3R) -3-7 ^ J U V >- W M -7- (2-2 n D ^ >-J)V) ^-2-7x" 



;v-i, 7-^h Hn-6H-^U >-6-^-> 




>-6-^">(250 mg)©X^y— (2.0 mL) (R)-tert-3-^;i/tf^U 5? 
20 >-3— r;l/*;Wt^— b(291 rag), v-rvyph°;l/X^;V75>(0.304 mD&JP 

. ^bTR^^ioo°CT3B#r^t^bfe 0 x^y-;i/^MJ3E^b, mmzyk 
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)V = 20/1) T#«-tt«U *IHM*S»fc. f M#&*^/— JMl.O mDfcl 
»U 4Nlf/l, 4->?^+f->« (4.3 mL) &%a%.> KJ6ifc§&i&T4 

. 5 at ^**«jE»irr«2:tT?, saa©^-^ (44.1 mg ) 

'H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 59-7. 54 (m, 2H), 7.52-7.47 (m,'3H), 7.47-7 
.42 (m, 1H), 7.27-7.22 On, 2H), 6.92-6.87 Cm, 1H), 5.61-5.56 (m, 2H), 3.6 
0-3.55 (m, 1H), 3.46 (s, 3H), 3.33-3.28 (m, 1H), 2.97-2.92 Cm, 1H), 2.90-2 
.85 (m, 2H), 1.95-1.90 Cm, 1H), 1.70-1.65 (m, 1H), 1.47-1.42 (m, 1H), 1.3 
10 0-1.25 (m, 1H). 

MS CBSI+) 449 (M + +l, 100%) 



;* 8- [ (3R) -3-7 5 / tf ^ U V >-\-' T M -7- (2-2 U U ^ V-6, 
15 7-5? k FD-lH-:/U >-2-*;i/^^^l/-h 



X^;i/ 4-75/-2-{(3R)-3-[(tert-^h^>-*;i/^n;P)75/] tf^U ^>-l- 
-r;H-i-(2-^nn^>^;W-iH— r^^y-;i/-5-^;i/^^~>l/-h(478 mg) ©l 

, 4-^^>mW. (2 mL) t->7/^m^^;K0. 397 mL)^4Nii/ 
20 1, 4-z?**D->mm (10 mL) &taZ* $tt ; 4 I 25 < CT3 BflMbfcti- 7 

o'ctioitriaiit^bfc. u ^gteaafnawzfccso mus 

ilP^> jg^7JWJttb, ^OP*;i/A(50 mL)T3IItfSfflb£o tli^l 

tf^yj- (->u#^;k ^nn^;vA/y^y";i/=ioo/i~8/o tffiSbts 

25 H©^^ (63 mg) Srftfeo 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.29-7.17 (m, 2H), 6.82 (d, 
J=5.9Hz, 1H), 5.56 (s, 2H), 4.03 (s, 3H), 3.80-3. 76 (m, 1H), 3.34-3.41 ( 



MM 111 




WO 2004/096806 



PCT/JP2004/006104 



2 7 1 

m, 1H), 3.31-3.20 (m, 2H), 3.02-2.95 (m, 1H), 2.12-2.10 (m, 1H), 1.74-1.72 

(m, 2H), 1.59-1.57 Cm, 1H). 
MS (ESI+) 417 01* +1, 100%) . 



. 5 mmm 112 

X^;i/ 8- [ (3R) U > ? >-l— f )V\ -7- (2-# nn^>^;W -6-^3r V-6, 




mmmi 1 1 tmm<D^mx\ M^^^m^it^m^mmmi 1 2©^ 

10 #j£-8rj&bfco 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 40-7. 37 (m, 1H), 7.25-7.15 (m, 2H), 6.82 (d, 
J=7.3Hz, 1H), 5.57 (s, 2H), 4.47 (dd, J=7. 1, 14.3Hz, 2H), 3.79-3.74 (m, 
1H), 3.35-3.19 (m, 2H), 3.14-2.90 (m, 2H), 2.08-2.06 (m, 1H), 1.74-1.61 (m 
, 3H), 1.44-1.40 (t, J=7.0Hz, 3H). 
15 MS (BSI+) 431 (MHl, 100%) . 

mmm us 

8- [(3R) -3-T 5 7 U W M -7- (2-^ D U-S-y )VifU^>z?)V)-1-7 x 
/ =^>-l, 7-^fc HD-6H-7°U >-6-^-> 



20 




'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 53-7. 21 (m, 9H), 6.85-6.83 (m, 1H), 5.49 (s, 
2H), 3.41-3.37 (m, 1H), 3.23-3.21 (m, 1H), 2.89-2.86 (m, 2H), 2.72-2.69 
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(m, 1H), 1.87-1.85 (m, 1H), 1.64-1.53 (m, 2H), 1.25-1. 23 (m, 1H). 
MS (ESI+) 451 (M + +l, 100%) . 

3 1 

.5 tevt-y^-JV {(3R)-l-[7-(2-^Dn^>^;i/)-l->.^;l/-6-^V-2-^xy^rV-6 
, FD-IH-^U >-8— (M tf^U 5^>-3— tMtDVK*— h 



;K1.45 g)©^h^t Hn^^>^IS (40 mL) fc60%^»O7K^b^- 
hU^A (0.56 g) SSP^T, 25*CT 1 ^it#Ufeo ^©^^tdtert-^ 
io ;v { (3R) -l- [7- (2-^7 n o ^ y=J)V) -l-^ 3VI/-2- (^ - ;v) -6-^ v-6, 
7-yt Fn-m-yu >-8— f ;W tf^u v>-3— r;i/}#;wt^- h (3. 85 g)©^ h ^ 

kFD77>« (10 mL) ^TbT25 0 CT3B#raWbfeo SjS^^g&fn^ 
{bT> ; E^'j7A7K«(50 mD^iPx., f h ^ t F D 7 ^ >^MBE^*b7 u c^:fc 
/7nP^;i/A(50 mL)T3lHlffl£BL-fco fil^Mlith'J^AT^lb, 3 

^W>/«X5P;i/= 10/1 -1/1) TilLT, (4.30 g) 

fee 

'HNMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.38 (m, 3H), 7.28-7.15 (m 5H), 6.76 (d 
, J=7.3Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d, J=17.0Hz, 1H), 4.78-4.76 
20 (m, 1H), 3. 72-3.70 (m, 1H), 3.63 (s, 3H), 3.39-3.34 (m, 1H), 3.00-2.93 (m 
, 3H), 1.71-1.40 (m, 4H), 1.40 (s, 9H) . 
MS (ESI+) 565 (M + +l, 100%) . 

3 1 tmU(Djjm~T:\ 3 2-3 9, ##$J 5 7 , #%#!J 59-66 

25 > &£.Z$0mm 8 0-112 (Dit^m^J^VTco 
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Cl 

o 




Ft 2 



NHBoc 

0mmmn r 2 0mmmn r 2 



0mm 3 3 
##$J 3 4 

##00 3 5 

0mm 3 6 



##$13 9 

0mm 5 7 

###'J 5 9 



0mm 6 1 



MeO 0° 



nt 0mm6 3 



a 0 o° 



###0 6 4 

0mm e 5 ITT 

OMe 

##013 7 OC^ u ##016 6 Ol^O 

OMe 

CH 3 ###'J 8 0 ^L.O 

i_i c XJ 0mm 8 1 ffY° 

3 OMe Me0 ^ 

O<k 0° ##0«8 2 F3C Tf^f° 

OEt 

0mm 8 3 Me °X>° 



-CH 3 

##0'J 3 8 OMe 



0mm e o ^yv 0 

U ##0J8 4 ^o^o 

OCR, l[^J 



MeO' 
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#mmm* r 2 *mmm* r 2 



&mm s 7 



MeO^O 



MeO 
O 



##0'J 8 9 
###lj 9 0 HO 



###« 9 1 



##0lJ8 5 #3f0O9 6 

##0|J 8 6 



^jO' #^'j9 7 tQt 



FoCO"^ 



###!) 8 8 ^r- 0 F 



"3°^ ##0ij 9 9 

EtO 



TTY F 3 C^O^^O 

^ ##0y 100 IT 

-yO^^O ##0« 10 1 FF 

#4*18 2 ^°XJ 0 # ^ 102 F ? 0 X7 0 

##0u 9 3 ^ x*y 1 ° 3 y^°t^t 

| ^ F F ^ 



^ #^10 4 HO^^O 



##0IJ 9 5 D^J 9 



»** 1 0 5 MeO^°^Q-° 
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0mm i o 6 

0mm 1 o 7 
0mm 1 o 8 



R 2 
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0mmm^ 
0mm 1 o 9 
0m®u 1 o 
0mm 1 1 i 

##0yi 1 2 
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R 2 



O 




3 2 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.24-7.15 (m2H), 6.80-6. 
5 74 (m, 3H), 6.66-6.63 (m, 1H), 6.00 (s, 2H), 5.59 (d, J=l 7.1Hz, 1H), 5.49 
(d, J=l 7.1Hz, 1H), 4.78-4.76 (m, 1H), 3.73-3.71 (m, 1H), 3.60 (s, 3H), 3. 
40-3.35 (m, 1H), 3.01-2.94 (m, 3H), 1.66-1.40 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 609 (MHl, 100%) . 
##$J 3 3 

10 'H NMR (300 MHz, CDC1 3 ) d ppm 8. 55-8. 52 (m, 2H), 7.68-7.65 (m, 1H), 7.42-7 
.36 (m, 2H), 7.22-7.16 (m, 2H), 6.77 (d, J=7. 3Hz, 1H), 5.59 (d, J=16.9Hz, 
1H), 5.50 (d, J=l 6.9Hz, 1H), 4.75-4.73 (in, 1H), 3.72-3.70 (m, 1H), 3.65 ( 
s, 3H), 3.41-3.38 (m, 1H), 3.06-2.93 (m, 3H), 1.73-1.40 (m, 4H), 1.40 (s, 
9H). 

15 ##M3 4 

'H NMR (300 MHz, CDC1 3 ) d ppm 7. 42-7. 34 (m, 3H), 7.22-7.01 (m, 9H), 6.76 ( 
d, J=7. 1Hz, 1H), 5.60 (d, J=17.0Hz, 1H), 5.50 (d, J=17.0Hz, 1H), 4.77-4.75 
(m, 1H), 3.76-3. 74 (m, 1H), 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.04-2.95 ( 
m, 3H), 1.72-1.40 (m, 4H), 1.40 (s, 9H) . 
20 3 5 
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•H NMR (400MHz, CDC1 3 ) 6 ppm 7. 41-7. 36 (m, 3H), 7.20-7.17 Ob, 4H), 6.75 (d, 
J=7.3Hz, 1H), 5.57-5.52 Cm, 2H), 4.83-4.78 (m, 1H), 3.77-3.72 (m, 1H), 3. 
61 (s, 3H), 3.38 (dd, J=3.4, 12.6Hz, 1H), 3.06-2.95 (m, 3H), 1.75-1.45 (m 
, 4H), 1.40 (s, 9H). 
.5 MS (ESI+) 599 (MHl, 66%) . 



3 6 

»H NMR (400MHz, CDC1 3 ) <5ppm7.40 (d, J=7. 7Hz, 1H), 7.21-7.17 (m, 4H), 7.1 
4-7.09 (m, 2H), 6.75 (d, J=7. 4Hz, 1H), 5.59-5.54 (m, 2H), 4.83-4.78 (m, 1H 
), 3.77-3.72 (m, 1H), 3.62 (s, 3H), 3.37 (dd, J=3.4, 12.4Hz, 1H), 3.04-2.9 
10 5 (m, 3H), 1.75-1.45 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 583 (MHl, 67%) . 
##$J 5 7 

'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 96-7. 94 (m, 1H), 7.86 (s, 1H), 7.52-7.39 ( 
m 3H), 7.22-7.16 (m, 2H), 6.76 (d, J=7. 0Hz, 1H), 5.59 (d, J=16.9Hz, 1H), 5 
15 .50 (d, J=16.9Hz, 1H), 4.76-4.74 (m, 1H), 3.92 (s, 3H), 3.72-3.70 (m, 1H), 
3.64 (s, 3H), 3.40-3.35 (m, 1H), 3.03-2.92 (m, 3H), 1.75-1.41 (m, 4H), 1. 
40 (s, 9H). 
##M 5 9 

MS (ESI+) 637 (MHl, 96%) . 
20 #%$| 6 0 

MS (ESI+) 649 (MHl, 92%) . 
##$J 6 1 

'H NMR (300 MHz, CDC1 3 ) 8 ppm 7. 44-7. 17 (m, 7H), 6.80-6.77 (m, 1H), 5.59 ( 
d, J=17.1Hz, 1H), 5.49 (d, J=17. 1Hz, 1H), 4. 75-4. 73 (m, 1H), 3.72-3.70 (m 
25 , 1H), 3.64 (s, 3H), 3.40-3.35 (m, 1H), 3.00-2.94 (m, 3H), 1.71-1.60 (m, 4 
H), 1.40 (s, 9H). 
##$J 6 2 

'HNMR (300 MHz, CDC1 3 ) 8 ppm 7. 59-7. 51 (m, 4H), 7.42-7.39 (m, 1H), 7.23-7 
.16 (m, 2H), 6.76 (d, J=9. 0Hz, 1H), 5.59 (d, J=17. 1Hz, 1H), 5.49 (d, J=17. 
30 1Hz, 1H), 4.72-4.70 (m, 1H), 3.73-3.71 (m, 1H), 3.63 (s, 3H), 3.42-3.38 ( 
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m, 1H), 3.06-2.93 (m, 3H), 1.73-1.48 (m, 4H), 1.40 (s, 9H). 
##$J 6 3 

'H NMR (300 MHz, CDC1 3 ) <5 ppm 7. 42-7. 33 (m, 2H), 7.22-7.15 (m, 2H), 7.05-6 
.96 (m, 3H), 6.75 (d, J=7.9Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5.49 (d, J=17. 
.5 0Hz, 1H), 4.78-4.76 (m, 1H), 3.72-3.70 (m, 1H), 3.61 (s, 3H), 3.41-3.36 ( 
m, 1H), 3.01-2.94 (m, 3H), 1.74-1.61 (m, 4H), 1.40 (s, 9H). 
##M 6 4 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.42-7.39 (m, 1H), 7.32-7.15 (m, 3H), 6.84-6 
.75 (m, 4H), 5.59 (d, J=16.8Hz, 1H), 5.49 (d, J=16.8Hz, 1H), 4.76-4.74 (m, 
10 1H), 3.81 (s, 3H), 3.74-3.72 On, 1H), 3.62 (s, 3H), 3.39-3.34 (m, 1H), 3. 
02-2.94 (m, 3H), 1.71-1.58 (m, 4H), 1.40 (s, 9H). 
#5tM 6 5 

'H NMR (300 MHz, CDC1 3 ) d ppm 7. 42-7. 38 (m, 1H), 7.22-7.15 (m, 2H), 6.78-6 
.75 (m, 1H), 6.37 (s, 3H), 5.59 (d, J=17.1Hz, 1H) , 5.49 (d, J=17. 1Hz, 1H), 
15 4.75-4.73 (ra, 1H), 3.78 (s, 6H), 3.73-3.71 (m, 1H), 3.61 (s, 3H), 3.40-3. 
35 (m, 1H), 3.02-2.94 (m, 3H), 1.76-1.59 (m, 4H), 1.40 (s, 9H) . 
6 6 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.42-7.38 (m, 1H), 7.30-7.15 (m, 3H), 6.80-6 
.71 (m, 4H), 5.59 (d, J=16.9Hz, 1H); 5.49 (d, J=16.9Hz, 1H), 4.73-4.71 (m, 
20 1H), 3.87-3.83 On, 4H), 3.73-3.71 (m, 1H), 3.61 (s, 3H), 3.38-3.35 (m, 1H 
), 3.19-3.16 (m, 4H), 2.99-2.93 (m, 3H), 1.74-1.46 (m, 4H), 1.40 (s, 9H) . 
##$J 8 0 

MS (ESI+) 595 (M + +l, 100%) . 
###!J8 1 
25 MS (ESI+) 595 (MHl, 92%) . 
8 2 

MS (ESI+) 633 (MHl, 75%) . 
##M 8 3 

MS (ESI+) 625 (MHl, 85%) . 
30 8 4 
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MS (ESI+) 639 (MHl, 85%) . 
8 5 

MS (ESI+) 623 (MHl, 80%) . 

8 6 

. 5 MS (ESI+) 623 (MHl, 60%) . 
##$J 8 7 

MS (ESI+) 623 (MHl, 100%) . 
###!J 8 8 

MS (ESI+) 649 (MHl, 53%) . 
10 ##$18 9 

MS (ESI+) 609 (MHl, 100%) . 

9 0 

MS (ESI+) 581 (MHl, 75%) . 
###J 9 1 
15 MS (ESI+) 623 (MHl, 90%) . 
###!] 9 2 

MS (ESI+) 623 (MHl, 76%) . 
9 3 

MS (ESI+) 637 (MHl, 90%) . 
20 ##00 9 4 

MS (ESI+) 637 (MHl, 100%) . 
9 5 

MS (ESI+) 635 (MHl, 71%) . 
###!i 9 6 

25 'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.32-7.15 (m, 3H), 6.96-6.75 
(m, 4H), 5.59 (d, J=l 7.0Hz, 1H), 5.49 (d, J=l 7.0Hz, 1H), 4.75-4.73 (m, 
1H), 3.74-3.72 (m, 2H), 3.62 (s, 3H), 3.38-3.35 (m, 1H), 3.02-2.98 (m, 
3H), 1.78-1.41 (m, 4H), 1.40 (s, 9H), 0.79-0.78 (m, 4H). 
MS (ESI+) 621 (M + +l, 82%) . 

30 ##$J 9 7 
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MS (ESH) 635 (MHl, 87%) . 
###U 9 8 

MS (ESH) 631 (MHl, 87%) . 
#%#!J 9 9 
. 5 MS (ESH) 645 (MHl, 100%) . 
10 0 

MS (ESH) 663 (MHl, 100%) . 
##M 10 1 

MS (ESH) 681 (MHl, 100%) . 
10 ###U10 2 

MS (ESI+) 659 (MHl, 100%) . 
10 3 

MS (ESH) 657 (MHl, 87%) . 

m^m 10 4 

15 MS (ESH) 639 (MHl, 58%) . 
##M 10 5 

MS (ESI+) 653 (MHl, 80%) . 
10 6 

MS (ESI+) 653 (MHl, 80%) . 
20 10 7 

MS (ESI+) 595 (MHl, 76%) . 
10 8 

MS (ESH) 643 (MHl, 40%) . 
10 9 

25 MS (ESH) 707 (MHl, 100%) . 
110 

MS (ESH) 609 (MHl, 75%) . 
111 

MS (ESH) 631 (MHl, 90%) . 
30 ###1 112 
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MS (ESI+) 679 (M + +l, 100%) . 
##$J 113 

tert-^;i/ { (3R) -1- [7- (2-^ ?-)V^>z?)V) ^;U-6-^ V-2-y x. ;^y-6 




MS (ESI+) 545 (MHl, 88%) . 

###!!1 1 3t|p|#(D^T, ^-r^###!l©^W^##f!|l 14-12 
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NHBoc 

&mmmn r 2 ^m\mn r 2 



mmm 114 

MS (ESI+) 561 (MHl, 81%) . 
5 ##$J 115 

MS (ESI+) 575 (MHl, 100%) . 

###s ii6 

MS (ESI+) 589 (MHl, 100%) . 
117 

10 MS (ESI+) 603 (MHl, 100%) . 
118 

MS (ESI+) 629 (MHl, 100%) . 
#5t#iJ 119 

MS (ESI+) 637 (MHl, 70%) . 
15 ##$J 12 0 



###ijii4 HO TQf° i 9 Qr°0° 



1 1 6 Eto iQr 0 #*m 1 2 1 f 3 co^.o 

MeO 

^£01)1 1 7 



1 1 8 Or°0° ^ m 1 2 3 
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MS (ESI+) 611 (MHl, 100%) . 
##M 12 1 

MS (ESI+) 629 (MHl, 100%) . 
##M 12 2 

. 5 MS (ESI+) 593 (MHl, 100%) . 
##$J 12 3 

MS (ESI+) 589 (MHl, 100%) . 
12 4 

10 tert-^;v {(3R)-i-[7-(2-^nn-5-^;^n^>>5;W-i-^^;i/-6-^y-2- 



15 MS (ESI+) 583 (MHl, 54%) . 

##$i3 1 tmm<D^mi:\ MjfoT&mmmwt&mfrzm^mi 25-126 
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12 5 

MS (ESI+) 613 (M + +l, 100%) . 
5 12 6 

MS (ESI+) 649 (M + +l, 100%) . 



##M 4 0 

tert-^;i/ {(3R)-l-[7-(2-^on^>^;i/)-2-(3-^ h + y7x^Jl/)-l-^^Jh 

io 6-^v-6,7-^b Hn-iH-yu >-8— r;w tf^u^>-3-^;w^;wt^- h 




tert-^;i/{(3R)-i-[7-(2-^nn^>^;i/)-i-^5^;i/-2-(^5 1 ;i-x;i/7jNri;i/)- 
6-^v-6, hd-ih-^u >-8— r;w tf^u v>-3-<;w^;i/A^- h (no 

mg)CD^h^t Hn77>iH (10 mL) (C3-^ h^y7i^-7^y7A7 
15 US H©lMfh7h Hn^^>}§^(0.79 mL) ^0°C-eJP^.T30^r^l^b, $ 

FOlMf h^b Fn:7^>?«(1.58 mL)£Ot:T3jn;lT30^r^#U ^©ft 
25°C^#^bT3^^b^o il©^«^fO^t;T>^-'j7A7j<^(50 
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y~;V=30/l) -«$gLT, ^H©@M/ (118 mg) 

.5 'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 41-7. 34 (m, 2H), 7.21-7.18 (m, 2H), 7.11-7 
.01 (m 3H), 6.84-6.82 (m, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=17.0Hz, 
1H), 4.86-4.84 (ra, 1H), 3.82 (s, 3H), 3.74-3.72 Cm, 1H), 3.47 (s, 3H), 3.4 
7-3.43 (m, IB), 3.10-3.03 (m, 3H), 2.07-2.05 (m, 1H), 1.75-1.43 (m, 3H), 1 
.42 (s, 9H). 

10 MS (ESI+) 579 (M + +l, 19%) . 

##M4 1 

X^;W [8- { (3R) -3- [ (t er t-y h ^ ^ti)V^ X )V) T $ / ] U V >-l--f M -7- ( 
2-^7 no^>yJW -6-^ V-2-7 x 7 ^v-6, fc H D-IH-^ U >-l— f ;W T± 
15 b 



[8- { (3R) -3- [ ( t er i-7 h * ;i/#x;i/) /] tf^U zy>-l—i M -7- (2-^ n 

n^>> ? ;i/)-6-?r^y-2-^aiy^v--6,7-^t Fn-iH-^u >-W ;Wffg| (179 

mg)(DN, N->>7»M75 FM(3.0 mL)[:i^;-jK 0.083 mL), 

20 i-x^;i/-3-(3-^^^;vT^yyDtf;W^;i/#^$ F^m(i69 mg), i-tF 
D^v-^>y>ury-;i/ (119 mg), huxw^xo. 122 s 

Uf££U ^OD*;i/AT2[Hl^ffib7t 0 ^t)i±feWM^^7KW^-hU^AT 

25 (v-u*^t;k ^\^>/wx^;i/=5/i~i/i) • msu %m<D&mm 

(92. 6 mg) £#fco 

'H NMR (400 MHz, CDC1 3 ) 6 ppm 7.44-7. 39 (m, 3H), 7.26-7.16 (m, 5H), 6.83-6 
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.78 (m, 1H), 5. 55-5.50 Cm, 2H), 4.96 (s, 2H), 4.84-4.79 (m, 1H), 4.22 (q, 
J=7.1Hz, 2H), 3.77-3. 72 (m, 1H), 3. 42-3. 37 (m, 1H), 3. 05-3.00 (m, 3H), 1.7 
6-1.50 (m, 4H), 1.40 (s, 9H), 1.26 (t, J=7. 1Hz, 3H). 
MS (ESI+) 637 (MHl, 73%) . 

4 2 

[8- { (3R) -3- [ (t er t-7 V 3r )Vt$~)V) T % 7 ] h° ^ U V >- W M -7- (2-£ n 
□ ^>^Jl/)-6-^V-2-7x/^^-6,7-^t: Kn-1H-^U >-\-^MWk 




10 TU;U [8-{(3R)-3-[(tert-yh^rv'^;l/^^;WT$y]tf^U> ? >-l-'1 > ;W-7- 
(2-^7 p n ^ >i?;W -6-^7-2-71 / 3^-6, 7-5? b Fn-iH-yj >- W ;W T 
-fe^— M330 ig)OTb9bHP77>»*(5.0 mDL OTOb^Xh'J 
7x-^7^f //17^7A(18 mg), >(0. 0532 mD^iP^., 

15 nD3js;VAT2HItttBbfeo £fri*&W$®£&7K«itBi^ h U 7A«b, 331 

, ^nn^;PA/7^y-;i/=ioo/i~ioo/3) « • isu, (37 

2 mg) 

'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 42-7. 37 (m, 3H), 7.26-7.16 On, 5H), 6.79 ( 
20 d, J=6.7Hz,lH), 5.53-5.48 (m, 2H), 4.99 (s, 2H), 4.84-4.79 (m, 1H), 3.77-3 
.72 (m, 1H), 3.42-3. 37 (m, 1H), 3.02-2.97 (m, 3H), 1.74-1.50 (m, 4H), 1.39 

(s, 9H). 
MS (ESI+) 609 (M + +l, 70%) . 

25 ###14 3 

8-{(3R)-3-[(tert-^>^v'7j;i/#x;i/)T5y]^U> ? >-l--<;W-7-(2-^nD 

^>e^;v)-6-^y-6, 7-^t hd-ih-^u >-2-#;v#>m 
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C! 




CI 



HN 



o 



NHBoc 



HO 



o 



NHBoc 



;* ^JV 8- { (3R) -3- [ (t er t-!/ h ^>#;i^ X )V) 757] fcf-^U V>-\--i M -7- ( 
2-^DD^>> J ;i/)-6-^V-6 J 7-vh Hn-lH-^°U>-2-^;i/#^vl/-h (98 m 
g) <D*?S—)V (6 mL) Mrh7bHn77> (4 mL) »«fclN*»ft 
5 ^hU^ATK^ (0.379 mL) &#>o<D$fTLT, 25 < CT^M#bfeo 

»«&i*EEg*bfc&fcU 10X^X>BI*»* (50 mL) SiWit^DD^;i/A(50 

IibT> Hffl©B^ (98 mg) 
MS (ESI+) 503 (MHl, 28%) . 



4 4 

tert-^;V ((3R)-l-{7-(2-^nD^>^;i/)-2-^T7-6-^V-l-[2-^V-2- 

(tfu ^>-2— r;i/T^ /)x^;w-6, fo-ih-7°u >-8— r;w twj s?>-3- 



15 




[8- { (3R) -3- [ (t er t-!7* h ^yts)V^ X )V) 757] tf^U -J >-l— f M -7- (2-# n 
D^>y;W-2-^77-6-t^y-6, 7-^b Hn-IH-^U >-l--OW W(47. 8 mg) 
GDN, N-y7f;P*M75 H«(L0 mL) (12-75 7 tfU 16.6 rag), 

1-X?;W3- (3-^7^7 5 7 7'n tf;W ^j^y^f 5 F*Mi&(33.8 mg), 1-tH 
20 D^^>V>U7 % /-;V (23.8mgK h U X^;i/75 >(0. 0244 mL) £jjnx., K 



10 
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4. 9 mg) 

'H NMR (400 MHz, CDC1 3 ) <5ppm8.98 (br, 1H), 8.26 (d, J=0. 9Hz, 1H), 7.73-7 
.68 On, 2H), 7.38 (d, J=7.8Hz, 1H), 7.24-7.19 On, 2H), 7.10-7.05 (m, 1H), 
6. 78 (d, J=7.0 Hz, 1H), 5.62-5.57 Cm, 2H), 5.07 (s, 2H), 4.78-4.73 (m, 1H) 
.5 , 3. 80-3.75 (m, 1H), 3.57-3.52 (m, 1H), 3.28-3.23 On, 1H), 3.12-3.07 (m, 2 
H), 2.04-1.50 On, 4H), 1.41 (s, 9H). 
MS (ESI+) 618 (M + H, 37%) . 



10 [8- { (3R) -3- [ (t er t-7 h 3r v# )Vtf ~ JV) T 5 / ] U z? >-l— f ;H -7- (2-^ n 
n^>yjl/)-2-yT/-6-t^y-6, Fn-1H-^U >-WJW»8 

^V°0 X) H0_0 Q X) 



T U ;P [8- { (3R) -3- [ ( t er t-y h ^ 75/] fcf^U >-l— f ;W -7- 

(2-£ Da^>yJW-2-y7y-6-^V-6, 7-vb F D-IH-^U >-W;W Tir^ 
15 — h (166 mg)0fh7tHa77>jS?S(1.4 mL)II, Ctf h^Xf>J7i 
^X7^//^^A(18ng), ^;i/*U X0.0532 mL) &JPx, SJ«£0 

20 ^nn^;i/A/^^/-;i/=ioo/i~ioo/3) Tr^H • *#$gb, lloi^ft (145 m 

g) ^mtz 0 

'H NMR (400 MHz, CDC1 3 ) <5 ppm 7i 44-7. 39 On, 1H), 7.25-7.20 On, 2H), 6.81-6 
.76 (m, 1H), 5.59-5.54 On, 2H), 5.00 (s, 2H), 4.78-4.73 (m, 1H), 3.78-3.73 
On, 1H), 3.42-3.37 On, 1H), 3.04-2.97 On, 3H), 1.81-1.56 On, 4H), 1.40 (s 
25 , 9H). 

MS (ESI+) 542 (M + +l, 53%) . 



###!]4 5 




WO 2004/096806 



PCT/JP2004/006104 



2 8 8 

4 6 

tert-^;U {(3R)-l-[2-^>W;i^-7-(2-^nn^>^;i/)-i-^^;i/-6-^V-6 

CI. 





-\ NHBoc O NHBoc 

5 7>jn~ hU;K286 mg)CDN, N-y^?WA75 Fit (15 mL) \Z6 
0X^*©**^hU^A (64 mg) ^JP^lT, 80^T ll#!HH*#b&. ilOSJft 
^§25*0 LT t er t-^;V { (3R) -1- [7- (2-# on^ >>W -l-p< 9VI/-2- ( 

^5=-;vx;^-;v)-6-^v-6, 7-^t fp-hk/u >-8— r;w twj ^>-3— r;i/ 

}*;Wt^— h (220 mg)©N, N-i?^^M75 F«e (5 mL) ^ITb 

;VA(30 mL)1!3@tttfcibfc 0 tll^iTtCltthU^AT^IU, 6 

D->/«Xfjl/=10/l~l/l) T?»»bT, SH©SM5 (33 mg) 
'H NMR (300 MHz, CDC1 3 ) d ppm 8. 03-8. 00 (m, 2H), 7.71-7.42 On, 4H), 7.26-7 
15 .23 On, 2H), 6.86-6.84 (m, 1H), 5.65-5.55 On, 2H) , 5. 14-5. 12 (m, 1H), 3.6 
9-3.67 On, 1H), 3.51 (s, 3H), 3.46-3.39 On, 1H), 3.17-3.05 On, 3H), 1.83-1 
.42 On, 4H), 1.41 (s, 9H) . 
MS (ESI+) 577 (M* +1, 35%) . 

20 4 7 

tevt-y^JV {(3R)-i-C7-(2-^na^>^;p)-i-^^;i/-2-(2-^-x^;i/x;i/^r:;i/ 

) -6-:T3r V-6, fc H D-lH-7° U >-8—f ;W fcWJ 5? >-3— f M #;Wt^ - h 

ci 




o X* 5 ^ ° 




NHBoc O O NHBoc 

t er t-ttJl { (3R) -1- [7- (2-^ p n ^>^;i/) -1-* rP;i/-2- (2-^*7 -6- 
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3**v-6, Fn-m-y u >-8— r;w tf^u ^>-3— r;w*;wt^— h (no mg 

(10 mL) ^«fc^^y-;i/^F?R (2 mL) £3>k)frT, ^>ifX^>Wt^ 
bU^A (114 mg) ©TkiSflfc (1 mL) £r£n;^ S &fc30X3fiilft7K**iS»E (0.3 
99 mL) ^o<DITU, 30^«25 , Cfc#abT6l^|HIflEi*bfc. E)fc»»t 
.5 £MJE^£cb, h;i/X> (30 mL) Mffi^3rT& £££3IIlliD SILfco 

iafDmW7jc(30 mD^M, ^PD7tN;i/A(30 mL)T2HI^tHLfe.'^rtiJi^ 

7U^hif^7-f — (y'J*^>, >/Itmx^;i/= 5/1 ~ 1/1) T«llT 

, (37 mg) £#7c D 

10 MS (ESI+) 663 (MHl, 24%) . 

4 8 

ter t-^;V { (3R) -1- [7- (2-7 n D ^ >S?;W -1-^ ^;i/-2- (2-^- 7 -6-^ 




2 ;K400 mg)©^ h Hn7 7>il (20 mL) fc60SK^fi 
©tfcSHfrJ- h U #A (80 mg) £3ra^LT, 25°CT 1 Pt»bit„ £©KJ6$SflftK:t 
er t-7^)V { (3R) -1- [7- (2-7 □ n^>^;W -l-^;i/-2- U FJVXJVft—M -6- 
7-5? b HD-lH-yj >-8-f ;W bV*U 5>>-3-f ;W#;Wt.* — h (275 mg 
20 )Ofh7tFn77>I^ (10 mL) ^|jtTLT25°CT3B#r«#Lfe 0 SJK* 
«K:l0K&K;frU#A>*c*ifc(50 mL)m, fh7hHD77>^iffi^bfc 

^an^;i/A/^^y-;p=ioo/i~20/i) Tfltagbx, igcDSWi (26 

25 5 mg) £#fco 

MS (ESI+) 631 (MHl, 77%) . 
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4 9 

t er t-^JV { (3R) -1- [7- (2-# UUOP)V) -2-5*7 J 3MI/-6-:^7-6, 7- 



5 4, 5-^^ n D-l, 2, n ij H(663 ng)O^PD^^>SSffl! (1 
0 mL) HX^Jl' 4-T^y-2-{(3R)-3-[(tert-y h^i/*Mz;0 7$;] tf^ 
V5?>-1-' rM-l-(2-^nn^>^;l/)-lH— ( S.&V—)V-5-%)Vtf*z/U—b (304 
mg) ®y^nn^^>gi (10 mL) ^MX, fcfU^> (0.512 mL) ©>?^n 
D^>« (2 mL) ^iTLT, 25°CT6BfMa#Lfeo ^©SjSMtkl-r h 
10 ^tFP^^>(20 mL)£jJDx.Tir^-f h3®b> 3«£MjH§f?gbfeo SiSii 
^#)©Th7hFD77>it(20 mL) ^0°C^*PLT2N^^;VT^ h ^ 
}^buy^>mm(l5 mL)£^o < DfifTL, t25°C C#fibTM^L 
fee fh7kF07 ^ >^Mffi^Lfem^Sra^^lO%Mm^ U ?&7kmm(50 
mD^iP^, ^nn^;i/A(40 mL)T3|Blffl{±}L^o tiI^i7jc»h l J t ) 

~ (->u#y;h ^it>/imx^;v=io/i~i/i) Tiibx, mm^^mm 

(199 mg) S#fc 0 

'H NMR (300 MHz, CDC1 3 ) Sppm7.42 (d, J=7. 5Hz, 1H), 7.25-7.16 (m, 2H), 6. 
72 (d, J=7.3Hz, 1H), 5.64 (d, J=17.4Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 4.70- 
20 4.68 (m, 1H), 3.78 (s, 3H), 3.53-3.49 (m, 1H), 3.38-3.34 (m, 1H), 3.24-3.2 
2 (m, 1H), 3.09-2.99 (m, 2H), 1.80-1.48 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 498 (M + +l, 100%) . 



25 tevt-y^Jl {(3R)-l-[2-T-k^-7-(2-^nn^>v ; ;i/)-l-^^;i,-6-rt^y-6, 




##M 5 0 
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nc r 

'NHBoc o "NHBoc 

^JVT^z^yA^ti^ F/3Mf h7tFn77>it (0.088 mL)Ofh 
7bHD77>«f«(5 mL)^-78°C^SPbT> ^fcf! (6 mg) , tert-:/^;^ 
^^UMOUH (29 mg) , R&teit-ttJV {(3R)-l-[7-(2-^nn^>>> 
5 ;W-2-y7y-l-^^-6-t+V-6, Fn-HK7°U >-8— f;W tf^U >?>-3- 

-OW#;Wt^— M44 mg)©"T- h^fc HD7 7>»t(10 mL) &Jq>LT 1 I^WJ* 

T^f;VY^>'7A7D5 H/3M^h^bHD^^>^(0.750 mD&IT 

10 ikT>=e^k7k,mWi(Sb mD&JP^L, r h 7 k F D 7 7 >^MH^iLfef C 
BBKxg^KlOO mDTittlbfc. WaS^^TKSSt^ h U 7A«b, ^iiMti: 

, A^>/K»X^=l/l) TfDtMLT, (12 mg) £#7c„ 

[ H NMR (300 MHz, CDC1 3 ) <5ppm 7.43-7.40 (m, 1H), 7.24-7.16 Cm 2H), 6.75 (d 
15 , J=7.1Hz, 1H), 5.68 (d, J=16.8Hz, 1H), 5.57 (d, J=16.8Hz, 1H), 4.71-4.69 
Cm, 1H), 3.78-3.76 (m, 1H), 3.70 (s, 3H), 3.52-3.47 (m, 1H), 3.15-3.00 (m 
, 3H), 2.77 (s, 3H), 1.79-1.48 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 515 (M + +l, 17%) . 

20 ##M 5 1 

t er { (3R) -1- [7- (2-# n P *<>5?)V) -1-^ (j* -6-^3=- 

V-6, 7-k^ FD-lH-y U >-8~f;i/] tf^U S?>-3~f MTJ^A;*- h 

1 




H 2 N"^N 




NHBoc NHBoc 

iSfHIHT, X^;P 4-T^y-2-{(3R)-3-[(tert-yh^r^7j;Pfc;i/)T5/ 
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] u py-i— r ;w-i- (2-i? n d^>>?;1/)-ih— r 5 ^V-^-s-^Vtf^ v— 

M3.64 g) © If U (30 mL) t^WVftm-h (1.11 g) § 

JIjtLT, 125°CT6B#r H 1Mlt#bfe„ MJ^« : &25 0 C»SPbT^*U^A (2. 
10 g) ^in^T, Sm25°C^^bT6B#P B TO«#bfeo S^«^25°C^^SH 
. 5 5IS^h;VX> (30 mL) SiW^.T«ffi*Nirr«iS^S 4 0*1038 

bfco IM^tlOf h 7 b H D 7 7 >«I (30 mL) te#*gfe# U (2.10 g 
) SJn^., 0°C fcr^£P LT 3 9^ (0.948 mL) *»TbT^625"Cfc:#ia 
LT4B#r B 1it^Lfeo R^»*fch;VX> (50 mL) ^XrzW&W^t^W^^i 
4Hf^D7gLfeo SJsKM^iCTfcClOO mDSM, ^nn^;l/A(100 mL)T3 

io inittmLfeo wa«^7XM^-hu^AT^L, zmw:, zm&mfcMMvrc 

= 5/1-1/1) TttllT, SffiOiW^ (4.20 g) 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7. 41-7. 38 (m, 1H), 7.23-7.14 On, 2H), 6.75 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=17. 1Hz, 1H), 5.50 (d, J=17. 1Hz, 1H), 4.78-4.76 
15 (m, 1H), 3.77-3.75 (m, 1H), 3.53 (s, 3H), 3.47-3.41 (m, 1H), 3.06-3.00 ( 
m, 3H), 2.67 (s, 3H), 1.72-1.44 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 519 (M + +l, 100%) . 

12 8 

20 tert-^>;l/ {(3R)-i-[7-(2-^^;v^>^;i/)-i-^^;i/-2-(^^;i/^)-6-^ 
y-6, 7-t v h n-iH-y 0 u >-8— r;w tf^u ^>-3— r;w#;wt^- h 

NHBoc NHBoc 
##$J5 1 <h|WI#CD77fe-r, ###!jl 2 8©-fb^*^bfeo 
MS (ESI+) 499 (MHl, 86%) . 

25 

##M 12 9 

tert-^;U {(3R)-l-[7-(2-^nn-5-^;i/^-DA;>> ? ;i/)-l-^^;V-2-(^^;^ 
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'H NMR (400MHz, CDC1 3 ) <5ppm 7.35 (dd, J=5. 0, 8. 8Hz, 1H), 6.92 (dt, J=3. 0, 
5 8.4Hz, 1H), 6.50-6.47 (m, 1H), 5.54-5.43 (m, 2H), 4.78-4.76 (m, 1H), 3.79- 
3.71 (in, 1H), 3.52 (s, 3H), 3.45 (dd, J=3. 3, 12.2Hz, 1H), 3.15-3.14 (m, 
1H), 3.03-2.95 (in, 2H), 2.68 (s, 3H), 1.83-1.57 (m, 3H), 1.55-1.53 (m, 
1H), 1.41 (s, 9H). 
MS (ESI+) 537 (MHl, 88%) . 

10 

5 2 

t er t-butyl { (3R) -1- [7- (2-# Dn^>^V)-l-^ ^)V-2- C* ^)V7s)V^)V) -6- 




15 ##$|4 7 i|Wia©^T, ##M5 2CD^#/^^Lfe 0 

'H NMR (300 MHz, CDC1 3 ) <5 ppm 7. 44-7. 41 Cm, 1H), 7.26-7.18 (m, 2H), 6.75 ( 
d, J=7. 1Hz, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 4.69-4.67 
Cm, 1H), 3.89 (s, 3H), 3.77-3.75 Cm, 1H), 3.56 (s, 3H), 3.50-3.48 Cm, 1H) 
, 3.18-3.16 (m, 1H), 3.07-2.97 Cm, 2H), 1.84-1.66 Cm, 3H), 1.52-1.48 Cm, 1 

20 H), 1.42 (s, 9H). 

MS (ESI+) 551 (MHl, 100%) . 



13 0 

ter t-butyl { (3R) -1- [7- (2-^ ^)V^>-J)V) (^JVXJl^M -6- 
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##094 7 t|W|<i(D^T, ###!J 13 0 ©{^t/^^bfe„ 
MS (ESI+) 531 (MH1, 66%) . 

5 

13 1 

tert-butyl {(3R)-l-[7-(2-^DD-5-7Mn^>yJl/)-l-^^H-(^f 
5jN-;i/)-6-^^V-6, 7-^fc: Fn-1EK/U >-8— OW tf^U >*>-3— r;i/}#;Wt* 

."pa, , "pa, 

10 NHBoc O NHBoc 

###!|4 7 t|^i|(D^T> ###11 3 1 (Dfc&m&'&mvrco 
'H NMR (400MHz, CDC1 3 ) <5ppm7. 38 (dd, J=5. 0, 8. 8Hz, 1H), 6.96 (dt, J=3. 6, 6 
.6Hz, 1H), 6.49-6.47 (m, 1H), 5.60-5.48 (m, 2H), 4.69-4. 67 (m, 1H), 3.89 ( 
s, 3H), 3.79-3.74 (m, 1H), 3.56 (s, 3H), 3.54-3.52 (m, 1H), 3.25-3.20 (m, 
15 1H), 3.07-2.93 Cm, 2H), 1.88-1.85 (m, 1H), 1.76-1.74 (m, 2H), 1.57-1.54 On 
, 1H), 1.40 (s, 9H). 
MS (ESI+) 569 (MHl, 37%) . 



5 3 

20 tevt-y^JV {(3R)-l-[7-(2-^UD^>>?;i/)-l-^5 : -;i/-6-^-+y-2-(yrc^:;i/X 
-6, 7-^h Hn-iH-yj >-8-f;W tf^U ^>-3--f MXDVrt**- h 
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'HNMR (300 MHz, CDC1 3 ) <5ppm 8.06-8.03 (m, 2H), 7.77-7.72 (m, 1H), 7.65-7 
.59 (m, 2H), 7.41 (d, J=6.4Hz, 1H), 7.24-7.16 (m, 2H), 6.68 (d, J=7. 5Hz, 1 
5 H), 5.64 (d, J=16. 8Hz, 1H), 5.53 (d, J=16.8Hz, 1H), 4.67-4.65 (m, 1H), 4.0 
4 (s, 3H), 3.71-3.69 (m, 1H), 3.41-3.38 (m, 1H), 3.02-2.94 (m, 3H), 1.76-1 
.43 (m, 4H), 1.39 (s, 9H). 



5 4 

1 0 t er t-7*?-)V { (3R) -1- [7- (Hnn <>-J)V) ^JV-G-tt V-2- ( 7 i-JW 
)-6, 7-yh HD-lH-yu >-8-f ;W fcWJ $?>-3-^;W*;W^-h 

o o°X) 

v O NHBoc NHBoc 

Wx;- ;i/(275 mg)©Th7kHD77>M (20 mL) KzeOtt&i©** 
ft^Hj^A (80 mg) £SP^LT> 25°CT 1 BSrBHIfcJfcLfc. E0K>S»«cfc:tert-:/ 

15 ^ji {(3R)-i-[7-(2-^nu^>>^;i/)-i-p<^;i/-2-(^^;i/x;i/fc;W-6-^y- 

6, 1-V h F D-lH-y U >-8— f ;W U >?>-3— T ;H*;WN*^— M3. 85 g) OD^r h 
7tFn77>II (10 mL) §«fTbT25'CT3I^MlJH^bfc. 1 0515 

V ? &7l<MWL(5Q mDSM, f h 7 k F D 7 7 >^ bfcllC^ 

, ^Dn*M/^ ? /— ;i/= 100/1-20/1) TfltSSbT* (262 rag) 

•HNMR (300 MHz, CDC1 3 ) d ppm 7. 64-7. 64 (m, 2H), 7.46-7.38 (m, 4H), 7.23-7 
.12 On, 2H), 6.69 (d, J=6. 0Hz, IE), 5.59 (d, J=l 7.1Hz, 1H), 5.49 (d, J=17. 
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1Hz, 1H), 4.75-4.73 (m, 1H), 3.71-3.69 (m, 1H), 3.66 (s, 3H), 3.36-3. 32 (m 
, 1H), 3.01-2.97 (m, 3H), 1.70-1.40 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 581 (M + +l, 28%) . 

. 5 !l 5 5 

t er t-y^JV { (3R) -1- [7- (l-O n n ^ >z?)V) -\-* ^;i/-6-^y-2- (1H- k° n- 

;w W ;i/)-6,7-^t HD-m-yu >-8— on tf^u^>-3— iMts)in*- v 



tfn— ;K67 mg)©T-h^b FD7 7>mWt (5 mL) ^60%^a©7jc^b^- h U 
10 (32 mg) JtlmXX. 60°CT 1 B#^#Ufc 0 ^©S««^25°C^7^SPLTt 

er t-^;V { (3R) -1- [7- (2-9 O P ^ >z?)V) -1-^ 3^-2- - -6- 

y-6, 7-^ b h n-iH-y u >-8— r ;w ^ u s»-3-~f m *;wt^ - h a 1 o mg 

)©Th7kHD77>iI (2 mL) ^itTLT25 0 CT?4W1M#b7to 
15 Lfc?£^nn*;]/A(50 mLmiHlttmbfco fil^WthU^Al?^ 
y'J^^K A^>/Sil^=5/l~l/2) -elfSbT, (89 mg 

) £#fco 

'H NMR (300 MHz, CDCl 3 ) <5ppm 7.43-7.40 (m, lH), 7. 24-7. 18 (m, 2H), 7.09 ( 
20 t, J=2.2Hz, 2H), 6.82 (d, J=6. 8Hz, 1H), 6.35 (d, J=2. 2Hz, 2H), 5.64 (d, J= 
17.0Hz, 1H), 5.54 (d, J=17.0Hz, 1H), 4.76-4.74 (m, 1H), 3.77-3.75 (m, 1H) 
, 3.50 (s, 3H), 3.45-3.42 (m, 1H), 3.15-3.02 (m, 3H), 1.77-1.42 (m, 4H), 1 
.41 (s, 9H). 

MS (ESI+) 538 (MHl, 100%) . 



##$J 5 6 

tert-y^;P {(3R)-l-[7-(2-^nn^>>?;i/)-l-^^;V-6-^V-2-(2-^Vt: 




NHBoc 




NHBoc 
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##09 5 5 ##00 5 6 ©{b^^^Lfco 

5 'HNMR (300 MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H) , 7.23-7.17 On, 2H), 6.81-6 
.78 (m, 1H), 5.63 (d, J=17.0Hz, 1H), 5.52 (d, J=17.0Hz, 1H), 4.75-4.73 On, 
1H), 3.78-3.76 On, 1H), 3.53 (s, 3H), 3.46-3.42 On, 1H), 3.08-3.00 (m, 3 
H), 2.61-2.56 On, 2H), 2.30-2.17 (m, 2H), 1.75-1.42 On, 6H), 1.41 (s, 9H). 
MS (ESI+) 556 (M + +l, 19%) . 

10 - 

##0d 132 

ter \-tt)V { (3R) -1- [7- (2-# DD^>yJW -2-7x^7 5 7-1-^ 

v-6,7-^fc Fn-iH-yy >-8— r;w tr^u^>-3— r;w^;wt^-h 

O NHBoc H NHBoc 

15 5 5 tmM(Djjmx\ mmm 1 3 2 ©^#/^^b^ 0 

MS (ESI+) 564 (M++1, 73%) . 



##0!J 5 8 

3-{[8-{(3R)-3-[(tert-y fcWJ S»-W;W-7-(2-# 

20 DD^>yJ0-l-^5 : JH-^V-U-^t Hn-IH-^U >-2— f ;i/J ^MftJft 
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##094 3 tmm<Djfmx\ 0mm 5 8 <D{k&m&&&vit. 

MS (ESI+) 609 CM* +1, 56%) . 



5 ##0!| 13 3 

4-{[8-{(3R)-3-[(tert-^h^^;i/^~;WT$y]lf^U^>-l--Y;H-7-(2-^ 



ci 



o o 




CI 



o o 




NHBoc U *NHBoc 

io ##M4 3 tiw^^rr, ##^u 133 ©f^tj^-ar^bfeo 

MS (ESI+) 609 (M + +l, 75%) . 



##M 6 7 

T U ;P [8- { (3R) -3- [ (t er \-7 h 3r 5/%)Vtf—)V) T ^ S ] tf ^ U ^ >-M M -7- ( 
15 ^ >*J)V) V -2-7 x y ~>-6, t H D-1H-7" U >-l~f ;W Til 



O NHBoc NHBoc 

##09 3 1 iHfllO^T?, ##09 6 7 ©-fb^^^bfeo 
1 H NMR (400 MHz, CDC1 3 ) 5 ppra 7. 41-7. 37 (m, 3H), 7.26-7.17 On, 5H), 6.78 ( 
20 d, J=7.0, 1H), 5.88-5.85 On, 1H), 5.55-5.46 (m, 2H), 5.33-5.21 (m, 2H), 5. 
00 (s, 2H), 4.79-4.59 (m, 1H), 4.68-4.11 (m, 2H), 3.76-3.68 (m, 1H), 3.37 
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(dd, J=3.2, 12.5 Hz, 1H), 3.05-2.96 (m, 3H), 1.75-1.50 (in, 4H), 1.40 (s, 9 
H). 

MS (ESI+) 649 (MHl, 30%) . 
. 5 ##$J 6 8 

TVfr [8-{(3R)-3-[(tert-^>^>-*;l/^-;l/)T$y] b°^u^>-w;w-7-( 
2-^nn^>> ? ;i/)-2-(^^;i/x;i/^n;i/)-6-^v-6, 7-s?t Hn-m-yu >-i- 




10 ###!|4 7 tmm<D^j^\ 6 8 <D^t/££-/&Lfco 

2-[(3R)-3-y^y tf^U>?>-i-'i';W-3-(2-i7nn-5-y;i/^D^>>?;v)-5-^^ 

;i/-6,7-^t Hnbf [l, 5-a] tf^^>-4(5H)-^->(380 mg) <D * $ J — }\s-7& 

?E^M«(25 mL) > (4. 65 g, T )V H U y 5^) SiWASffiT— Iftftb < 

15 i7Pa^;WAT3IHttmbfeo ^fc»*fcW«Ji&<SSJ*ifc!!KT?«5#b, «<$tM± 
h'J^A«L, 3tt&«JBE8HBLfc. #e>nfcS«j (440 mg) ©ft 

'H NMR (400 MHz, CDC1 3 ) <5ppm7.40 (dd, J=7. 8, 1.5 Hz, 1H), 7.27-7.22 On, 
2H), 6.81-6.76 (m, 1H), 5.93-5.88 (m, 1H), 5.65-5.60 (m, IB)., 5.31 (dd, J- 
20 1.4, 17.2Hz, 2H), 5.28-5.23 (m, 2H), 4.73-4.67 (m, 1H), 4.70-4.65 (m, 2H), 
3.81-3.76 (m, 1H), 3.55 (s, 3H), 3.19-3.14 (m, 1H), 3.08-3.03 On, 2H), 1. 
74-1.69 (m, 1H), 1.61-1.51 (in, 3H), 1.40 (s, 9H) . 
MS (ESI+) 635 (MHl, 36%) . 

25 ##f|6 9 

2- [ (3 R) -3-7 5 J tf ^ U >-\— T ;W -3- (2-^7 a n-5-7 D ^ >^;W -5-^ ^ 
;P-6, 7-5> hFDk°7 y~D [1 , 5-a] tf ^ >?>-4 (5H) 
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CI 




3 0 0 

NHBoc ' nHBoc 

[8-{(3R)-3-[(tert-^h^v^;^-;WT$y]fc°^u^>-i--r;W-7-(2-^n 

D^>^JW-2-(>(5 : W)-6-^V-6,7-^t Hn-lH-yu >-l— f ;WBftft(563 
mg)©N, N-^^fMM75 H-^DDt^;VA^M«(5 mL + 5 raL) 
5 fc&Bfcfc U #A (828 nig), 3-^ n^^D^XO. 312 mU^Jnx., MJ«£^MT 
4B#r^«#bfe 0 HJ»fc7jc£ftl7L> it^7;V* Utt^L, ^Dn^;VAT2|lI*fi 

mx^;v=2o/i~4/i) ^ttm-mmv, mm^mm (490 mg) 

10 'HNMR (400 MHz, CDC1 3 ) <5ppm7.39 (dd, J=1.5, 7.8Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 (m, 1H), 5.93-5.88 (m, 1H), 5.56-5.51 (m, 2H), 5.30 (dd, J=l 
.4, 17.2Hz, 1H), 5.23 (d, J=10.4Hz, 1H), 4.90 (s, 2H), 4.80-4.75 (m, 1H), 
4.69-4.64 (in, 2H), 3.82-3.77 (m, 1H), 3.49-3.44 (m, 1H), 3.10-3.05 (m, 3H) 
, 2.68 (s, 3H), 1.83-1.78 (m, 1H), 1.61-1.51 (m, 3H), 1.42 (s, 9H). 

15 MS (ESI+) 603 (MHl, 99%) . 

##M 7 0 

[8- { (3R) -3- [ (t er t-^ h * X )V) 757] fcWJ V>-\~4 M -7- (2-2? D n 

^>^;i/)-2-(^5 : -;i/^^)-6-^-^v-6,7-> ? t Hn-m-yj >-w;mihb 

^S^N^N ^ ^ A 

20 NHBoc b U ^vlHBoc 

X5P;V [8- { (3R) -3- [ ( t e r t - 7 h ^ v# JV^~)l) T 5 / ] t: ^ U >-l — f -7- 
(2-^7 n D^>^;v)-2-(^^;i/^^-)-6-^-^v-6, 7-^t F P-m-yj >-W ;W 
Tirx— h (650 mg)C05 : -h^h HD77>-x^;- ;i/^»(ll mL+ 5.0 m 
L)fc7«teU^A7j<«(lN, 11 mL)SrJP^^^60 t CT10^MM#L 
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(740 mg) ©a^^fi-^CDSS^OSJfefcfflVifc. 
.5 'H NMR (400 MHz, CDC1 3 ) <5ppm7.37 (d, J=7. 5 Hz, 1H), 7.22-7.17 On, 2H), 6 
.77 (d, J=7.4Hz, 1H), 5. 57-5. 52 (m, 2H), 4.87 (s, 2H), 4.85-4.80 Cm, 1H), 
3.79-3.74 (m, 1H), 3.49-3.42 (m, 1H), 3.11-3.06 (m, 3H), 2.66 (s, 3H), 1. 
81-1.76 (m, 1H), 1.75-1.48 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 563 (M + +l, 90%) . 

10 

##M7 1 

[8- { (3R) -3- [ ( t er t-y h ^ 7^;]k^'J^>H M -7- ( 

2-^nn^>>?;i/)-2-(^^;i/^)-6-^y-6,7->?t Fn-iH-yu >-i-f;W7 




X^;V [8- { (3R) -3- [ ( t er t-y h ^ )V$~)V) T ^ J ] tf ^ U 9 J >- W ;W -7- 
(2-^7 DD^>5?;W-6-t^y-2-5 1 tt+y-2, 3, 6, 7-^ h 5 1 H D-1BK/U 
-r;l/]T-feT— h (1. 07 g)©Xiz h^HJ;i/«(27 mL)teJ&afe;frU^A(489 mg) 
, atfrtSpWKO. 110 mDSM, £iftT?2l$ffla£#b&. R^fl9t&«JC»»b 
20 , mmz^jjn^ ^nn*;i/AT2llJfiiimLfc„ ^bWcWflB^i^KM^h 

77^- (->U*^;k ^nn^M/ffiii^ 10/1 ~5/D T#$t • ill, 

^M©aS^J#/ (0.690 g) &#fc 0 

'HNMR (400 MHz, CDC1 3 ) 6 ppm 7. 44-7. 39 (m, 1H), 7.21-7.16 (m, 2H), 6.81-6 
25 .76 (m, 1H), 5.58-5.53 (m, 2H), 4.86 (s, 2H), 4.82-4.77 (m, 1H), 4.26-4.21 
(m, 2H), 3.82-3.77 (m, 1H), 3.48-3.43 On, 1H), 3.12-3.07 On, 3H), 2.68 (s 
, 3H), 1.82-1.77 (m, 1H), 1.67-1.51 On, 3H), 1.42 (s, 9H), 1.30-1.25 On, 3 
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H). 

MS (ESI+) 591 CM* +1, 84%) . 
7 2 

.5 x^;i/ [8-{(3R)-3-[(tert-yh^~>^;v^n;p)T^y]b 0 ^u^>-i-^;W-7-( 

2-^7 a n^>^;i/)-6-^V-2-^^V-2, 3, 6, h^hH n-lH-^'J >-l- 




X^/-;K120 mL)fc^-hU^A(625 mg) ^M^xmUVr^ h U xh 
10 2-[(3R)-3-T^y fcWJ>>>-l— fJV]-3-(2-^nn-5-7Mn^ 

>i?)V) -5-* ^;i/-6, 7- V s tHnk7 y'D [1 , 5-a] k° 9 V s >-4 (5H) >(1 5. 4 g) 

15 ^BEaiaif sjitT, sffioiwwoa^w ci5.4g) &f#fc 0 

'H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 45-7. 40 (m, 1H), 7.28-7.23 (m, 2H), 6.97-6 
.92 (m, 1H), 5. 52-5.47 Cm, 2H), 5.19 (s, 2H), 4.68-4.63 Cm, 1H), 4.20 (q, 
J =7. 1 Hz, 2H), 3.81-3.76 Cm, 1H), 3.72-3. 67 Cm, 1H), 3.30-3.25 (m, 3H), 1. 
88-1.83 Cm, 1H), 1.66-1.61 Cm, 2H), 1.53-1.48 Cm, 1H), 1.41 (s, 9H), 1.26 
20 (t, J=7. 1 Hz, 3H). 

MS (ESI+) 577 CMHl, 54%) . 

7 3 

2-[(3R)-3-75 7 twj z?>-\— r;W-3-C2-^ n us-y^wo*?)]/)-*-**? 

25 ;V-6,7-^t HDtf7!/n [1,5-a] t°^> ? >-4(5H)-^-> 
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X^;i/ 4-75 y-2-{(3R)-3-[(tert-^b^r->^j;V#- 75 /] tWJ ^>-l- 

-f ;H -i - (2-^7 n d ^ > -m— r 5 ^V-;i/-5-;fr ;vaj?^ i/- Mi 4. 8 g) ©x 

1/1) T#!lt • MSU «<D@^t/ (15.4 g) 

'H NMR (400 MHz, CDC1 3 ) <5ppm 10.9 (s, 1H), 9.50 (brs, 1H), 7.44-7.39 (m, 
1H), 7.25-7.20 (m, 2H), 6.72-6.67 (m, 1H), 5.34 (s, 2H), 4.65-4. 55 (m, 3H) 
10 ,4.25 (q, J=7. 1 Hz, 2H), 4.20-4.15 (m, 2H), 3.90-3.85 (m, 1H), 3.11-2.91 
(m, 3H), 1.94-1.89 (m, 1H), 1.61-1.48 (m, 3H), 1.41 (s, 9H), 1.31 (t, J=7. 
1 Hz, 3H), 1.20-1.15 (m, 3H). 
MS (ESI+) 623 (MHl, 100%) . 

15 ##M7 4 

* 8- { (3R) -3- [ ( t er t-^ h ^ is* )VHt~)V) 75/] tf^U >-l--i M -7- (2- 




* ^-JV 8- C (3R) -3-7 5 / tf ^ U & >-\— r M -7- ^ -6-^ V- 

20 6, 7-^h Fn-lH-yu >-2-^;i/^>-l/— h (367 mg) (367 mg) 0fh7kHn 
y?> (10 mL) mm\Z, 7jc (5 mL) RrXffiftMW* (5 mL) ^Jn^> i^ter 
t-y^;Vv7J-^^-h(192 mg)§Jn^25 c CT4B#f H m#bfeo 

ScL-fc^^ ifx^ji/ (150 mL) £#p^ *R.t^«a3ftiifiYt;^- h U ^A*»«t*C 
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;l/=100/l~30/l) ^mUhX, SlOSWtl (102 mg) £#jfc„ 
MS (ESI+) 517 (M + +l, 19%) . 

##M 7 5 

X U ;V [8-{ (3R) -3- [ (t er t-^ h^risft )l>tf~Jl) 757] tf^s'J M -7- ( 

2-^7 D n ^ > ^JW -2-y 7 7 V-6, T-^ t Hn-IH-^U >-l--fJl/]7tr- 

h 




TU;U [8-{(3R)-3-[(tert-^h^^;V^-;i/)T5/]tf^U^>-l--f;W-7- 

(2-^7 p -2- y-6, 7-y k Fn-m-yu >-i- 

-r;i/]T-fe^— M505 mg)©N, N-y^WM75 F»Sc(3.6 mUKKrCT 
->7>ffetf- h U (36. 3 mg) £Jn*.fc 0 £jfc^£^T2l$ffliBt#U 7jcfe££^ 

15 my^m^b^^A^unx, mm&7)v%v&tv, ^uu^jvA^m^t^vr^o 

= 1/0-10/1) -T!#it-tt«U S®©g^)% (245 mg) 

l H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 44-7. 39 On, 1H), 7.25-7.20 (m, 2H), 6.80-6 
20 .75 (m, 1H), 5.94-5.89 On, 1H), 5.63-5.58 On, 2H), 5.36-5.31 (m, 2H), 5.02 
(s, 2H), 4.75-4.70 (m, 3H) , 3.80-3.75 (m, 1H), 3.57-3.52 (m, 1H), 3.30-3. 
25 On, 1H), 3.10-3.05 On, 2H), 1.89-1.84 (m, 1H), 1.71-1.56 (m, 3H), 1.41 
(s, 9H). 

MS (ESI+) 582 (MHl, 100%) . 

25 

7 6 

X^;U 4-75 y-2-{(3R)-3-[(tert-y h*r$'i3)l'&—)V) 75 /] fcf^U f 
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Tb7kh*a77>(223 mL) Kl^i&TzRifrffc;:*- h U OA (60%, 2.01 g) &t\\7L 

5 7 ^ y ] tf ^ u >-i -- r ; w ( 7 / ^ ^ / ) ^ -n- (2- # n n ^ y if u 

^~M16.0 g)©fh7h Hnyr>>^(100 mL) ^0°CTinK., ^T2B#r H 1M 
#bfe 0 ^Jfo^SO'Cfc^U 7jc(1.8 mL)^a^<iP^> ^TI&fnMfc7 
>^Ex>j7A7j<^(10 mL)££n?lfc 0 SJ»£MEE»U ^glcujc^tf^ 

mmmou^mm (16.7 g ) &#^ 0 

'HNMR (400 MHz, CDC1 3 ) <5ppm7.39 (dd, J=1.6, 7. 7Hz, 1H), 7.23-7.18 On, 2 
H), 6.81-6.76 (m, 1H), 5.31 (s, 2H), 5. 23-5.03 (m, 1H), 4.12 (q, J=7. 1Hz, 
2H), 3.82-3.77 (m, 1H), 3.38-3.33 On, 1H), 3.05-3.00 On, 3H), 1.80-1.75 On 
15 , 2H), 1.62-1.57 On, 2H), 1.41 (s, 9H), 1.02 (t, J=7. 1Hz, 3H). 
MS (ESI+) 478 (M + + l, 100%) 

##M 13 4 

X~P;> 4-7 ^ y -2- { (3R) -3- [ ( t er t-f b ^ ^ ;i/^x;0 7 ^ J ] tf^ U 2> >-l — T 

20 ;w-i-(2-y^;i/^>v ? ;i/)-iH--f $^v-;i/-5-7j;i/#^>-i/— h 



'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 15-7. 05 On, 3H), 6.63 (d, J=7. 3Hz, 1H), 5.17- 
5.10 On, 2H), 4.98-4.96 (m, 3H), 4.08-4.06 On, 2H), 3.76-3.73 On, 1H), 3.2 




NCN 



ex, 



NHBoc 



VP 

H 2 N^N \— I 



NHBoc 
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9-3.25 (m, 1H), 2.97-2. 86 (m, 3H), 2.33 (s, 3H), 1.85-1.49 Cm, 4H), 1.41 ( 
s, 9H), 1.07-1.01 (m, 3H). 
MS (ESI+) 458 01* +1, 100%) 

. 5 13 5 

X=F;V 4-T5/-2-{(3R)-3-[(tert-y h+^M^W7>/] fcWJ i?>-\-^ 



###!I7 6 hnU<D^mV> 3 5 (Dlk&m&ftmhfco 

10 l H NMR (400MHz, CDC1 3 ) <Sppm7.33 (dd, J=5.0, 8. 7Hz, 1H), 6.90 (dt, J=3. 0, 8 
.4Hz, 1H), 6. 54-6. 52 (m, 1H), 5.21 (s, 2H), 5.02-4.96 (m, 3H), 4.14-4.10 ( 
m, 2H), 3.79-3.71 (m, 1H), 3.28 (dd, J=3. 2, 12. 1Hz, 1H), 2.96-2.82 (m, 3H) 
, 1.79-1.51 On, 4H), 1.41 (s, 9H), 1.10-1.08 (m, 3H). 
MS (ESI+) 496 (MHl, 100%) 

15 

##^3 7 7 

X^;V N-[(Z)-{(3R)-3-[(tert-^>^^;i/^n;WT^y] tf^u^>-i--r;W( 
y7/^$;)^ -N- (Hdd^> -J)V) if U h 



20 X^;P N-[(E)-{(3R)-3-[(tert-^h^$/^;V^-;i/)T$/]fc°^'J> ? >-l— ( JV 
}{^y J-i 5/)^^;i/]^U^-h(21.0 g)©T*feh-hU;V»?*(113 inDI; 
iM-^DP^>^D5 F(18.3 g), &BI#U#A(24.6 g)&in*., 70'CT 





NCN 



<cx, 



NHBoc 
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u mmvmmm a 6. 3 g) £#fc„ 

'H NMR (400 MHz, CDC1 3 ) <5ppm 7.45-7.40 (ra, 1H), 7.34-7.29 (m 3H), 4.63-4. 
58 (m, 2H), 4.22 (q, J=7. 1Hz, 2H), 4.03-3.98 (m, 2H), 3.76-3.71 (m, 2H), 3 
. 54-3.25 (m, -4H), 1.95-1.90 (m, 2H), 1.71-1.59 (m, 2H), 1.44 (s, 9H), 1.29 
.5 (t, J=7. 1Hz, 3H). 

MS (ESI+) 478 (MHl, 82%) 



13 6 

X^;V N-[(Z)-{(3R)-3-[(tert-^b^>'^;i/^-;i/)T^/]t!^U> ? >-l--r;W ( 
10 y7;^5/)^ <?)V\ -N- (2-* ^)^>^JV) if U h 



NHBoc 




0% 



° ° ^cA> NCN 

##M7 7 tmU(D^m^:\ 3 6 (D^t/^^cbTco 

l H NMR (400MHz, CDC1 3 ) d ppm 7. 24-7. 18 (m, 3H), 7.13-7.11 (m, 1H), 4.89-4.80 
(m, 1H), 4.49 (s, 2H), 4.19 (q, J=7. 1Hz, 2H), 4.02-3.88 (m, 2H), 3.76-3.5 
15 7 (m, 3H), 3.42-3.40 (m, 1H), 3.25-3.20 (m, 1H), 2.23 (s, 3H), 1.95-1.87 ( 
m, 2H), 1.71-1.61 (m, 2H), 1.43 (s, 9H), 1.27 (t, J=7. 1Hz, 3H). 
MS (ESI+) 458 (MHl, 37%) 

13 7 

20 X.^)V N- [ (Z) - { (3R) -3- [ ( t er t-7 h * v# Jltf ~ M 75/] tf^U *? >-l— ( M ( 

J <i 5 j ) ;* J-M -N- (2-^ p u r s-7)V3r d ^ >^;i/) ^ U h 

XI 



° /-o^o NCN 

7 7 £ITOCD#8n?, 13 7 ©{fc^^^bfeo 

l H NMR (400MHz, CDC1 3 ) 5 ppm 7. 36 (dd, J=5. 0, 8. 8Hz, 1H), 7.08-7.06 (m, 1H), 
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7.03-6. 98 (m, 1H), 4.79-4.74 (m, 1H), 4.62-4.52 Cm, 2H), 4.23 (q, J=7. 1Hz 
, 2H), 4.03-3.89 Cm, 2H), 3.74-3.59 (m, 3H), 3.42-3.38 Cm, 1H), 3.20-3.16 
Cm, 1H), 1.95-1.71 Cm, 2H), 1.70-1.69 Cm, 1H), 1.59-1.56 Cm, 1H), 1.43 Cs, 
9H), 1.29 (t, J=7. 1Hz, 3H). 
.5 MS (ESI+) 496 (M + H, 48%) 

#%M 7 8 

X^;V N-[(E)-{(3R)-3-[(tert-^h^^;^-;i,)T^y] t:^'Jy>-KJH ( 

10 /-o^o NCN 

v^x-Jk 5/7/-f5H*-^-h C86.8 g)©2-yDAV-;i/M»(1.46 
L)(C^fUT(R)-tert-3-y^;Pt:^U> ? >-3--r;i/^;Wty-b (73. 0 g) £Jnx. 

;^S64iC254 g), hUx^T^>(254 mD^inx., £Sfc#M&b*CRj&ift&8 
15 0 < CT6^M#brc o £i&£TittfrU ffifflfc&alBiJU iIXfJl/T»Lfco 

;k -\^>/w^x^;p=i/i~o/d t^«i-»«u C133 g) s 

20 T^7 7XitT#feo 

'HNMR (400 MHz, CDC1 3 ) <5ppm 5.61 (br, 1H), 4.66 (br, 1H), 4.24 (q, J=7. 1 
Hz, 2H), 4.25-4.20 Cm, 1H), 3.78-3.37 Cm, 5H), 1.98-1.93 (m, 1H), 1.85-1.8 
0 (m, 1H), 1.71-1.66 On, 2H), 1.45 (s, 9H), 1.30 (t, J=7. 1Hz, 3H). 
MS CESI+) 354 (M + H, 20%) . 

25 

7 9 

8-^ D (2-^7 DD^> *?M -1 - * ^)V-2- 7 x. 7->> h F P -6H-7° U >- 

6-^> 
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; E-7-(2-i7DD^>>>Vl/)-2--7rcn;i/-l > 7-vb HD-6H-y»J >-6-^"> (1.00 g) 

mm^m^fu, ^no2tx;i/AT2nittmb^:o ^wcwas^^xa^hu 

7^ — (v-U#y;i/, ^nn^;i/A/^^y-;i/=ioo/i~50/i) T#itl • SMU 

^H©B«3 (1.03 g) £#/fe 0 
10 'HNMR (400 MHz, DMS0-d 6 ) <5ppm 8.13-8.08 (m, 2H), 7.65-7.51 (m, 4H), 7.4 
1-7.36 (m, 1H), 7.34-7.29 (m, 1H), 6.66-6.61 (m, 1H), 5.73 (s, 2H), 3.31 ( 
s, 3H). 

MS (ESI+) 431 (MHl, 100%) 
15 ###11 3 8 



Z-J7)V3rXi* h^>X~U > (4.90 g) ©15%«7K«(100 mL)^, 0°CT 
M5^^-hU<j7A (2.34 g) (D7kmWt (20 mL) £$fT VTW^mHW Vfc* ^r(D 

20 u zziziovi?mMVT2mmMWi<fr a Kjfcwt&mmzftmvyk 

(100 mL) Sftlx.TSfX^V (100 mL) T^ttSbfeo t^I^^Iibt h U ^ 

= 50/1-5/1) • *|Sf$gb, (2.13 g) £#fc„ 

25 'HNMR (400 MHz, CDC1 3 ) <5ppm7.21 (t, J=8. 2Hz, 1H), 6.70-6.62 (m, 3H), 6.4 
9 (t, J H _p=72.5Hz, 1H), 5.40 (br, 1H). 
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13 9 

HO^^OBn ^O^^OBn ^^0^^,OH 

SUt^ffl^TFs 3-^>>?;i/t+'>7i;- ;p (4.00 g) ©rh7tFn77> 
«(40 mLHc, M^ir^^A (2.34 g) , 2-^ n DX^P- p - h;H>XM 

*-h 0.39 g) ^n^°cc3ommmmm^vrc 0 Kmm^mz^mv, mfe 
&^®tcTi^#, zm&te&mmhito z*>\zm.*kmm<Dhjvx.>MWi (so mu 

fctert-:/b^>#U^A (6. 73 g) ^in^T110 o CTlPtr^#bfco SJ&Sc&S 
SLfc?&3|lU tK (300 mL) &-to\Z.TWeWtX.^)\, (300 mL) T»£BLfco W^jl^fg 

>/Bt^X^;i/=100/l~20/l) T?#*-»»U H^H-f;i/tf^ (3.44 g) 
£#7CI, 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.44-7.18 (m, 6H), 6.72-6.59 (m, 4H), 5.04 (s 
, 2H), 4.77 (dd, J=1.6, 13.7Hz, 1H), 4.43 (dd, J=1.6, 6.1Hz, 1H). 
SJ^H^TF, yXfJUD (11. 58 mL lM^\^+f->^W ) ©1, 2-i/^ 7 ddx7 
(12 mL) £-5°C^£PbT\ h'J^DDffi (1.89 g) 01,2-^DDX 
^>«£ (5 mL) *«>o< D*fTLT20^WaiB^bfe. £ £> fc^H- > (0. 
93 mL) &mTVT10ftmm.WlstcWL, _tflB(Z)t£x;kX- er^fUBft: (1.31 g) ©1 
,2-y7nDI^>ii (5 mL) £$TFbfco -^©^Mr fc: 2 B^WtT^Mfcl^ 
^L«ll#Lfc 0 SJfc|j^;i2N*M (20 mL) ^UnXTl, a DI^ >£Mffi 

^Sb^^^X^l/X— t^;V (200 mL) T#|Rbfeo ^HIS^IN^M, 2. 5N7KBI 

Sibfeo 5t^MJ±tILTf#6tlfcig^*7A707h^77^" 
(->U*y;K ^\^ri7->/^mx^;i/= 100/1-20/1) H^m-mMh, 3-y^D7° 

□#^->^a:y— ;v©^>^;i/x— =r)V (0.74 g) ^f#7to ^^#etxfe^>> ? ;i/ 

X— 5=-;i/ (0.74 g) ©fb7bFD77> (20 mL) Wx^y— ;]/ (20 mL) ©^ 
$^10&A°^T7A-#-^>&f$£ (50% wet) (0.36 g) ^P^TtK^H^T, 
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zm&Mi±mmhxmm<D3-is&u7'u-tf3r>>yx./~-)\, (0.51 g) 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7. 12 (t, J=8. 0Hz, 1H), 6.65-6.56 (m, 2H), 
6.45-6.41 Cm, 1H), 5.33 (br, 1H), 3.71-3.66 (m, 1H), 0.76-0.73 (m, 4H). 

.5 

in vitro ppp-iv mmftmmm&&i 

10 m-imm&^tlVisskm, ^m^bskm^Yy^Ayyy- (25mM Tris- 
HC1, 140mM NaCl, lOmM KC1, pH7. 9) (CT^IR b TWIfc Izf&ffi L Jt : 
final 5fg#f^ h htf&m : final 10fg»D „ (Dm&cD^mik^mm&lfc 
#DU Sfim>+a^-hbfet, (Glycyl-L-Proline 4-Methyl- 

Coumaryl-7-Amide, ^y^FQfflffi) &mmmi00/jiMzteZ>&'5\zmiJQVm.mzT 

15 SJ&^-frfco Pm^Ml2.5%i:^^>«fc-5«JPbT^&#±$i±> ^^1/ 
— hU— ^— ^fflV^T, ®^ft360nm, mffifcMmnmiZ&tf&Myt^m&mfeV 

fe„ «Ms©^{b-a-ti»Bf©#mias«ej;D, 5o%iasf %>ik^mmm* 
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T/KkER | Li P3 T%/ 
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8 


mnM 9 4 


6 5 
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»M 7 2 


3 0 


2 4 


^5609 7 1 


19 3 


10 4 


^JS09 9 2 


2 2 


9 


^8609 10 8 


7 


2 


^5609 10 7 


7 


2 



(- : 



jii 2 

H7yt-</ty77- (25mM Tris-HCl, 140mM NaCl, lOmM KC1, pH7. 9) fcTffr 
IRb (final 20ffitffrJR) KKMltl^itif (Glycyl-L-Prol ine 4-Methyl- 
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Coumaryl-7-Amide, ^fj- YWffiffi) S3WaWfl00jt£MKl^:S«fc5 K:»JnbSfflfcT 

fee mmh^^m<DMm^dVnYmmzMT^m^mU^(Dlkm^mY 
5 ^fficDSiJ^^gt^b, jfiU8l«fDPPIV|fi#**l¥ffib3feo DPPIViaW^yn^y 
hbfe^7 7T©ffii (AUC 0 . 24h ) £3£ttJU SMMfrS-JtoCin vivofc&ftSDPPIVfii 



(S2) 







A U C 0 -24h 

axh) 


lh 


2h 


4h 


6h 


2 4h 


6 4 


24 


21 


28 


23 


1 


347 


6 7 


80 


79 


75 


71 


31 


1340 


6 8 


69 


72 


74 


63 


30 


1229 


mmm 1 3 


64 


69 


69 


61 


28 


1176 


7 2 


57 


56 


61 


49 


16 


902 


HMJ7 1 


23 


28 


29 


26 


11 


476 



10 (n=3) 
3 

g x \z & a i» Jfa WPiVEglMai^M^ 



^^I^^ft : ftbfcC57BLTr>X^^fb, Mtffc^%©0. 5XMCJBffltig& 3mg/kg© 

^#2, 4> 6, io, zmmmzm&m&vmhv, jsl% tz&bfrm&fts z\tiz& 

V M.m&ftMVrz.o ftbtl1tMM&7y±'(rtyyy*- (25mM Tris-HCl, 140mM 
NaCl, lOmM KC1, pH7. 9) ^TfpifRb (final 20mmR) W&WltmUte&W ( 
Glycyl-L-Proline 4-Methyl-Coumaryl-7-Amide, ^^Fffl^Bf) £$I2SJS100mM 

20 \zfc2>&5\zffitiavmmzTKj&z j &rzo BM%mmmn.5%tfc&<k?\zmuis 
mm\z&tf&mmm&mfeht£ 0 &Mk&m&^m®tfn.m*mimmztt~rz 
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fee wnmwm&y'tiy bvtct?9yT(Dm%Si (auc (0-2410 ) ^itBt 
m. 3 ^t~ 0 

.5 (S3) 







AUC 0 _24h 

axh) 


2h 


4h 


6h 


2 4h 


mmm 6 4 


17 


17 


22 


47 


1597 


3 9 


37 


60 


79 


87 


533 


mmm 9 3 


60 


73 


79 


88 


451 


mnm 9 4 


43 


69 


76 


86 


543 



(n=2~4) 

umm 4 

2y h\zma^-¥^rch^(D^mit^(Dikm^mm mmm^i^m) 



10 mMM49<D{k&m&®LJ$VfrjhLmfe> MjfttBMIbfc. Tftfr"^ SD^ 

yh m. mm \z, mM&moit^^o.^mmmmizxio mg/kg(5 mL/kg)x 

MD^UfCo ^MM49©^^%©lfiim4 J MS^#:^ n?h^77^^ >5rA 
««5M/r?£ (LC/MS/MS) ^D^bfc -T&fo^ ^yhskmo. 1 mLd, r*j£R«l 
ip^SR (0.5 £g/mL) 100 /l»LT$^+f-raiO#f«bfco JinicS 

15 mmmm (ph 6.86, s^mid imi^^nmm^j^ mi^in^x, io^md^- 

p^c:Jg<i:5;ttffill> m^fit (3,000 r.p.m., Sfi, 10^W) bfc D ^Wm*ftJ&. 

-^mmMTwcxmm&mvfcmmz*? y~jvo. 1 mL&cfet^Ko. 1 mi^n^. 

T> ^^-^T^10#P H lM^UT#e>nfeM2 /L^LC/MS/MST^bfe 0 
LC#;#K::fe^T, #^A«Cadenza CD-C18 (S$50ram, it#4. 6mm, 3fttt^l3Mm) 

20 &m^fro mmmmo mmmr> : E^uA7Kmw^^/—jv (2 : 8) mm&m^ 

, tf?fc3$«0. 2 mL/mintbfco MS^fMd&V^TfcL Sfi^^TSQ7000 LC/MS/MS 
System (ThermoFinnigan) U -f ^"Mb^^«ESI^fflV^ $1^— Ffc£E< 

^-^U >^l£teSRM (Selective Reaction Moni tori ng)Tii^Lfc 0 ,15P££ 

25 
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)_ 

mg/kg(5 mL/kgm ^W s tl^ni£#L7to &-¥&(D9 v hskm ©0. 05 mL^, ^ 
8&IS?*Pti§?£ (0.05 xg/mL) 400 /L^mMLTz^ &mmnVtc 0 ^©^100 iL& 

SlliaMaia«Prospekt-2 (Spark) SfflV*, Hffl#— h U y >>130DS# — h U 
vV^m^fco LC^ft^&^Tte, ^/r^AteMightysil RP-18 GP(fi£50 mm, 
1 mnu ^^3 i am)^rffiV\ ^MtelO mM@^T> ; En'j7A7jc»/^^/ — 
;^|g^fflVife^^> ? X>h^T^Jgbfeo MS^#fc&<^TteU gfi^APMOOO 
LC/MS/MS System (Applied Biosystem) ^fil, -f ^MfrfefctetESI^ffll^ 
^E— H«IE-r^->, ^E—^ U >^&te;MRM (Multiple Reaction Monitoring) Tli^ 



(S4) 9 2/ htC|SPS#Lfc<h^cD^m^%Oifii?f ^MM 





mmcDstm^mm ma (ng/mD 


15# 


30^ 


mm 


2fgfR0 


4B#^ 


mm 


2mm 


4 9 


ND 


ND 


ND 


ND 


12.7 


41.2 


ND 


mmm 4 5 


10. 5 


30.9 


37.4 


55.3 


149.0 
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88.3 


7 6 


17.2 


69.9 


99.9 


123.0 


208.0 


224.0 


32. 9 



ND:$tmiW(10 ng/mDOTo 



UtfcW5 

ttfflt*=9/l) £1 mg/kg(5 ml/kg) ^mmm^Z^Lfco OT, UMM4\Z&tt 

z> mmwm oit^ t mmr^^ i^ot, ^M49 oit^m <d ihm comm & 
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sv^yb m, mm &mv\ mmm^it-^m^mm (5o%^ux^-i/>^ 

>^Un-;P) *i mg/kg(5 mL/kg)T, ^n^nJlf£Mftfc&#bfco KT, g» 







i. (ng/mL) 


5# 


15^ 


30# 


mm 


2B#HB 




61^1 


2mm 


mmm 4 9 


98.5 


66.8 


45.7 


37. 7 


24.2 


16. 7 


9.79 


ND 


mmM4 5 


41. 2 


27. 1 
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mmm 7 6 


59.2 


39.9 
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% & n m-r & d t WV # § o 



WO 2004/096806 



PCT/JP2004/006104 



3 17 



1. a£ (I) 




^— Y-NH 2 



(I) 



JH^iL ; 

ii$nTfeiv^TP7'j-;n> ti^ntfej;^TD7 , j-ji' 
xh^^mmmm^umm^mT^. &fr\%Tttt ctd ~ (T6) x?s$ 
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(T1) 




(T2) 




(T3) 




(T4) (T5) (T6) 

s^-dr^/W2K=/^t> b< itm^tixh^^/^^4/i-m^mir^\ tutu 

-Y-NH 2 (t TIB^I (A) ^fc^TIB^ (B) -<m£tlZm 




(A) 



(5£tK rnteO, 1 N *fc»2Sr*U R 4 ^ #£LftV^\ lo*fcii2o# 
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2. -Y-NH 2 ^ (A) -e*$HS*-efel9, mjJSi ^ b<f*2T?&5d\ * 
fete, ~Y-NH 2 M (B) *C*$tL53E"CS>5 % nja?i ^L<«:2-CfcS, fff 

3. R 8 tfSTfB5£ (C) N (D) -mftn (E) <D\,^irtlfa(DmX*fo%, f#^IIl~2(D 
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3 2 0 

zfct, mmm?. -s (o> P -, s^-ncr 11 ) -&stu 

SAn7Jl/3^yl$gL, 

5. R 3 /^ (0 T&D, R 6 ^\ l^£fcte2-Q#£U ^« 

6. R 3 ^ (0 T&D, R 6 #U^#ttU An^>gfTcb§, lf^4fB« 

7. R 3 ^2-^DP7xnjk 2 -#nn- 5 -y)V-tU7x.~)V, 2-*^)l> 
-5-7Mn7x^JK 2-^h^y-5-7MP7x-JK ^fe«2-5/T 
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fete, fi$nTfe±Vi7U-MT^ip, ^MSm$nTfeJ:V^T;i/^;i/*cDg 

t u — m$tm i ~ 7 (wtyi^— ;®^fB«^b^#ifc l 

9. R 1 ^: -Ra-Rb-Rcti$n§lTS§, ilWfc® 1 ~ 7 ©Vv$"frij&> 
10 m o tllT, 

R b W^^fc^*;^-;^^, 

15 10. R^zKStJIC^ ;>Wk i^to^Tfe^ |f5l<Jgl~7©ViTn^ 

o 

20 12. R^KStue 1 . >-t/*> g^nT^a^r;^;!^ #;i/^->^ 

$tlTfej:U7'J-M> a^^nT^^ViTU-^^^S, g$|£nTt>£Vi 

13. r 2 ^>7;s. am^nTfeiiiT;i^rmr->*;^zi;i/S> 

30 14. R 2 ^tl7 U 1 3 fB«©{h^%fe b < 
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16. R 2 ^ (Tl) ~ (T6) Tg$tl§STfe§, fflf&S 1 ~ 1 1 ©V^m 

17. R 2 ^\ 5£ : -O-Tx-O-Ty OiitiMfSIl, Tx«7 

^fctte^$tiTfej:v^p^\^nms^s-ro ) Ti$n§ST^i>, w^i 
~ii ©^^rn^— ^(ctB*©^#/fe l < ^©^n h ^ v %\ ^fd^ns© 

18. Tx^7i"l/>M§, Bt^l 7fB«©ft^t>L<te^-©:7 0 n 

20 sfc^6oi^±^$n§i. 

2 1. TyTt$tl5S©tIS^ AD^f^ ^j;^^^^ SfcteT^H 

^#;]/#~;i^t$>^ Wf*S2 0iB«©{t^#/feb<«^©;7 o n Y-^vif. £ 

2 2.^(1) TiStlS^W, TfB5£ (c 1) ~ (c 3 6) : 
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NH 2 

(c35) (c36) 



2 3 . m i~22 (D^^Tn^—m^mm^h^h l < ^©/p y ^\ 
2 4 . it i ~ 2 2 (D^^nfa-mzmm<Dfc&mh l < w^e^^n v ?\ 

2 6. ^y^j;v^^^-iYumnmm<Dt^(o, st^i~2 2©v^f 

2 7. ^^^iJ(D03tofcfe(D, lt^l~2 2(7)V^^-^^|B«©^ 
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